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Phat biéu cua lii suat danh nghia
(Statements)

2. Lai suat hiéu dung hang nam
(Effective annual rate)

3. Lai suat hiéu dung (Effective rate)

B6 moén Ky Thuat Xay Ding
Khoa Céng Nghg, Trwong Dai Hoc Can Tho Ky Hiéu: CP = Compounding Period (Thei gian gép lai)
Dang The Gia, BM Ky Thuat Xay Dung PP = Payment Period (Ky han thanh toan)
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+ L&i suat 8% / nam, gop lai hang thang

8% KHONG phai 12 13i suét thwc t& trong mot ndm
8% biéu thj Lai suét danh nghia
+ Lai sut thuc sé duoc tinh gop hang thang

O Hai dang Cong bo/Phat biéu Iai suat:
> 1. Cong bo str dung Lai suat danh nghia

» 2. Cong bo str dung Lai suat hiéu dung

Dang The Gia, BM Ky Thuat Xay Dung Dang The Gia, BM Ky Thuat Xay Dung

Tir hom nay, S¢ Giao dich| ap dung mire lii suAt méi ddi vai tién givi bang Tién giri ¢6 ky han
VND cac kv han dai, cao nhat dén 6,8%/ nam. 1 théng 4.50 % 0.30 % 0.00 %
o L . 2 thang 4.80 % 0.30 % 0.00 %
Th-eu d?‘ 1ai suat huy dong ép dung véi tien giri tiét kiém ca nhin bang VND ky han 18 3 théng pp— S—— ——
thang 1a 6,50%/ nam (thay cho 6.20%/ nam): ky han 24 thiang la 6,80%/ nam (thay cho ,
& & thang 5.50 % 0.50 % 0.00 %
6.30%/nam).
9 thang 5.50 % 0.50 % 0.00 %
Lai sudt tiét kiém linh hoat ap dung déi véi khach hang ca nhan giri VND ky han 18 thang 12 thang 6.50 % 0.75 % 0.00 %
1a 6,50%/ nam (thay cho 6.20%/ nam): 24 thang 1a 6,80%/ nam (thay cho 6.30%/ nam). 24 thang 6.50 % 0.85 % 0.00 %
. 36 thang 6.50 % 0.85 % 0.00 %
Déi véi khach hang t6 chure, 1ai suat tién giri VND ky han 24 thang dp dung mic 6,80%/ 48 théng 6.50 % 0.85 % 0.00 %
nam (thay cho 6.30%/ nam). 50 thang 6.50 % 0.85 % 0.00 %
Lai suat tién giri d6i vdi cac ky han khac ap dung tai S& Giao dic}-khfmg thay Ghi chi:
doi. « Ca'sé tinh [ 13 360 ngdy.

s L&i dugc tinh trén sd ngay thuc t&
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1.5% / thang, ky han 24 thang
« Tuong duong: (1.5%)(24 thang) = 36% / 24 thang

1.5% / thang, ky han 12 thang
+ Tuwong duong: (1.5%)(12 thang) = 18% / nam

1.5% / 6-thang, ky han 1 nam
« Tuwong duong: (1.5%)(2 lan 6-thang) = 3% / nam

1% / tuan, ky han 1 nam
« Tuwong duong: (1%)(52 tuan) = 52% / nam

Dang The Gia, BM Ky Thuat Xay Dung

24 thang 1.5x24 =36% LSDN trong 2 nam
12 thang 1.5x12=18% LSDN trong 1 nam
6 thang 1.5x6=9% LSDN trong 6 thang
3 thang 1.5X3=4.5% LSDN trong 3 thang

Lii suat danh nghia ¢6 thé dugc tinh toan cho bat ky thoi
doan nao dai hon thoi doan dugce cdng bo bang cong thie
tinh nhu bang trén.

Dang The Gia, BM Ky Thuat Xay Dung

« Lai suat danh nghia I thuat ngi» dé chi ty 1& I3i trén
gia tri danh nghia cia mét khoan tién vay hodc dau
tw... v&i ham y né la ty lé 13i chwa dwoc diéu chinh
anh hwéng cla viéc tinh 1ai kép hoac anh hwéng cua
lam phat. Vi du, 8% / nam 14 |&i suat danh nghia.

» Hai mirc Ii suat danh nghfa duoc cong bo véi ky han
khac nhau s{a khong thé so sanh dugc véi nhau néu
khéng quy vé cung moét ky han tinh gop 1ai.

+ Cac murc |4i suat sé dwoc so sanh théng qua lai suét
hiéu dung.

Dang The Gia, BM Ky Thuat Xay Dung

« La lai suat thg’c dwoc ap dung cho moét thdi doan
dwoc cong bo.

« Lai suat hiéu dung la ty 1& |i da bao gom lai kép.

« Lai suat hiéu dung thuweng dwoc cdng bbé cho mot
nam, va thwdng dwoc ky hiéu la “i,”.

+ Lai suat dwoc cong bd sé khong co y nghta day du
néu khéng di kem va&i so ky tinh gbp lai
(Compounding Frequency).

Dang The Gia, BM Ky Thuat Xay Dung
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+ V& ban chét, 13i suat hiéu dung (hiéu qua) cho biét ty
& 13i thuc té trén mot khoan cho vay hodc dau tw ma
ngwdi cho vay hodc nha dau tw thu dwoc trén gia tri
ctia khoan vay hoadc dau tw do trong mét chu ky cho
vay so v6&i chu ky clia l3i suat danh nghia.

» Trong thuc té, cac ngan hang déu cong b6 Ii suat
danh nghTa, va tinh toan lai suat hiéu dung (hiéu qua)
dwa trén so ky tinh gop lai.

* Quan hg ai suat trong cac cong thirc, hé so, gia tri
tra bang,... déu phai la lai suat hiéu dung mai dién ta
dang gia tri thoi gian cua tien té.

Dang The Gia, BM Ky Thuat Xay Dung

« Lai suat thuc té dworc tinh xap xi bang |ai suat danh
nghia trir di ty 1& lam phat.

+ Day 14 |ai suadt ma nha dau tw hy vong nhan dwoc sau
khi trtr di lam phat.

+ Bay khong phai 12 s6 don thuan, vi cac nha dau tuw
khac nhau c6 ky vong vé ty I1é lam phat khac nhau.

+ Néu mot nhé‘déu tw nhan duoc 5% lai trong ndm téi
va dy doén rang lam phat Ia 2% thi 6ng ta hy vong
nhan dwoc lai thwe la 3%.

Dang The Gia, BM Ky Thuat Xay Dung

Dang The Gia, BM Ky Thuat Xay Dung

« C4&ch tinh toan nay khac vé can ban véi cach tinh I
suéat don gian (hay thwong dwoc goi la 13i suét
don) & chd né tinh gop ca lai suét tinh trén phan lai
dwoc hwdng (1ai me dé 1ai con).

» Cong thirc trén cling cho thay khi s6 ky dworc tinh
gop lai lon thi sw khac biét gitra 1ai suat hiéu qua va
lai suat danh nghia sé rat Ion.

Dang The Gia, BM Ky Thuat Xay Dung
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+ Cach 1 (Céng thirc Fisher):

(1+n)(1+i)=(1+R)
* Trong do: rla 1ai sudt thyc té, ila ty 1& lam phat, & R 12 1&i sudt
danh nghta.

* Cach 2:

# L&i sudt thye té€ = Li sudt danh nghia - Ty 1& lam phat du kién

Dang The Gia, BM Ky Thuat Xay Dung

« Trén thuc té, ty 1& lam phat sau d6 cé thé khac vai ty
l& lam phat dw kién nén khong thé biét truéc mot
cach chac chan dwoc lai suat thuc té.

+ Con lai sut danh nghfa thi co thé biét trvdc duoc
moét cach chac chan khi céng bo.

Dang The Gia, BM Ky Thuat Xay Dung
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* Ky han tinh I3i (Interest Period, t) = Khoang thoi gian
|3i suat dwoc ap dung (thuwdng dwoc cong bod).

% VD: “1%/ thang”

* Ky han gheép lai (Cpmpounding Period, CP) — Bon vi
thdi gian ngan nhat ma lai suat dwoec tinh.

# VD: “8% [ nam, gop lai hang thang”

* S0 ky tinh 13i (Compounding Frequency, m) — S6 lan
ghép lai m trong sudt théi gian tinh 1ai t.

# VD: “1% [ théng, gop lai hang thdng” c6 m=1
# VD: “10% [ nam, gop lai hang thang” cé m=12

Dang The Gia, BM Ky Thuat Xay Dung

Mét ndam dworc chia thanh 365 ngay, 52 tuan, 12 thang, 4 quy

Lai sudt hiéu dung trong mét ky han ghép lai dwoc dinh nghia:

% trong mot thdi doan tinh [ai
m ky gop lai trong khodng thoi gian tinh lai
i du:
L&i suat r = 9%/nam, gop 1ai hang thang: m = 12 (12 thang
trong mot nam)

L&i suat hiéu dung (hang thang) = 0.09/12 = 0.0075 hay
0.75%/théng

<

Dang The Gia, BM Ky Thuat Xay Dung
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EXAMPLE 4.1

Three different bank loan rates for electric generation equipment are listed below. Determine
the effective rate on the basis of the compounding period for each rate.

(a) 9% per year, compounded quarterly.
(b) 9% per year, compounded monthly.
(d) 4.5% per 6 months, compounded weekly.

Solution

Apply Equation [4.2] to determine the effective rate per CP for different compounding periods.
The graphic in Figure 4-1 indicates the effective rate per CP and how the interest rate is dis-
tributed over time.

Dang The Gia, BM Ky Thuat Xay Dung

Effective
Nominal Ci di Ci Jii Rate per
r% pert Period (CP) Frequency (m) cP (ﬁ] Distribution over Time Period t
(a) 9% per Quarter 4 2.25% 2.25% 225% 225% ‘ 225% ‘
year
1 3 4 Quarter
S8 2 8 S g12185188 2
(B) 9% per Month 12 0.75% RIQIRIQ IR IRIR|E|R|R IR
year 1 2 3 4 5 6 7 8 0 10 11 12 Month
0.173%
S e
(c) 4.5% per Week 26 0.173%
6 months
1 12 14 16 26 Week
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EXAMPLE4.2 =

As described in the introduction to this case, Dave has been offered what is described as a credit
card deal that should not be refused—at least that is what the Chase Bank offer letter implies. The
balance transfer APR interest rate of 14.24% is an annual rate, with no compounding period men-
tioned. Therefore, it follows the format of the third entry in Table 4-1, that is, interest rate stated,
no CP stated. Therefore, we should conclude that the CP is 1 year, the same as the annual interest
period of the APR. However, as Dave and we all know, credit card payments are required monthly.

(a) First, determine the effective interest rates for compounding periods of I year and
1 month so Dave knows some effective rates he might be paying when he transfers the
$1000 balance from his current card.

(h) Second, assume that immediately after he accepts the card and completes the $1000 transfer,
Dave gets a bill that is due 1 month later. What is the amount of the total balance he owes?

Now, Dave looks a little closer at the fine print of the “pricing information” sheet and discovers
a small-print statement that Chase Bank uses the daily balance method (including new transac-
tions) to determine the balance used to calculate the interest due at payment time.

(c) We will reserve the implication of this new finding until later, but for now help Dave by
determining the effective daily interest rate that may be used to calculate interest due at
the end of 1 month, provided the CP is 1 day.

Solution
(a) The interest period is 1 year. Apply Equation [4.2] for both CP values of 1 year (m = 1
compounding period per year) and 1 month (m = 12 compounding periods per year).

CP of year: Effective rate per year = 14.24/1 = 14.24%
CP of month: Effective rate per month = 14.24/12 = 1.187%
(b) The interest will be at the monthly effective rate, plus the balance transfer fee of 3%.
Amount owed after 1 month = 1000 + 1000(0.01187) + 0.03(1000)
= 1000 + 11.87 + 30
= $1041.87

Including the $30 fee, this represents an interest rate of (41.87/1000)(100%) = 4.187%
for only the 1-month period.

(c) Again apply Equation [4.2], now with m = 365 compounding periods per year.
CP of day: Effective rate per day = 14.24/365 = 0.039%
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2. Lai suat hiéu dung hang nam

Effective Annual Interest Rate

Dang The Gia, BM Ky Thuat Xay Dung

=(1+9)"-1

i=(1+i)m—1

U r = LS danh nghia / nam

QO m = sb ky gop lai trong nam

U i=LS hiéu dung / ky han ghép lai, i = r/m
Ui, =LS hiéu dung / nam

P(L+ " =P(1+4,)

P(L+"!
PL A2
P+ iy
P +i) Future worth amounts
P(1 + i)
J( ’(

l 1 2 3 m—2  m—1 m Number of CPs
P

i i i i i ; Effective 7 per

compounding period
1 2 3 7 m—-2 m-1 m
Compounding period

TABLE 4-2 | Effective Annual Interest Rates Using Equation [4.3]

‘ r = 18% per year, compounded CP-ly ‘

Times Rate per
C di C led G d Distribution of i over the Year of Effective Annual
Period, CP per Year, m Period, i% G fing Periods Rate, i, =(1+i)"—1
Year 1 18 ‘ 18% ‘ (1.18)! — 1 =18%
1
6 months 2 9 ‘ 9% ‘ 9% ‘ (1.09)% — 1 =18.81%
1 2
Quarter 4 45 ‘ 45% ‘ 15% ‘ 45% ‘ 45% ‘ (1.045)* — 1 = 19.252%
1 2 3 1
1.5% in each

Month 12 15 ‘ ‘ ‘ ‘ ‘

‘ ‘ ‘ ‘ ‘ ‘ (1.015)"2 — 1 = 19.562%

/‘0 34615% inmlch
»
Week 52 0.34615 ‘ m (1.0034615) — 1 = 19.684%
123 24 26 28 50 52
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Janice is an engineer with Southwest Airlines. She purchased Southwest stock for $6.90 per share
and sold it exactly 1 year later for $13.14 per share. She was very pleased with her investment
earnings. Help Janice understand exactly what she earned in terms of (a) effective annual rate and
(h) effective rate for quarterly compounding, and for monthly compounding. Neglect any com-
mission fees for purchase and selling of stock and any quarterly dividends paid to stockholders.

Dang The Gia, BM Ky Thuat Xay Dung

Solution

(a) The effective annual rate of return 7, has a compounding period of 1 year, since the
stack purchase and sales dates are exactly 1 year apart. Based on the purchase price of
$6.90 per share and using the definition of interest rate in Equation [1.2],

. amount of increase per 1 year o 6.24 . N
i,= original price x 100% = 590 % 100% = 90.43% per year

(b) For the effective annual rates of 90.43% per year, compounded quarterly, and 90.43%,
compounded monthly, apply Equation [4.4] to find corresponding effective rates on the
basis of each compounding period.

Quarter: m = 4 times per year i= (1.9043)'“ —1=1.17472 — 1 =0.17472
This is 17.472% per quarter, compounded quarterly.

Month: m= 12 times per year i = (1.9043)"" — 1 = 1.05514 — 1 = 0.05514
This is 5.514% per month, compounded monthly.

Comment

Note that these quarterly and monthly rates are less than the effective annual rate divided by
the number of quarters or months per year. In the case of months, this would be 90.43%/12 =
7.54% per month. This computation is incorrect because it neglects the fact that compounding
takes place 12 times during the year to result in the effective annual rate of 90.43%.

EXAMPLE 4.4

In our Progressive Example, Dave is planning to accept the offer for a Chase Bank credit card
that carries an APR (nominal rate) of 14.24% per year, or 1.187% per month. He will transfer
a balance of $1000 and plans to pay it and the transfer fee of $30, due at the end of the first
month. Let's assume that Dave makes the transfer, and only days later his employer has a
1-year assignment for him in the country of the Cameroon in northwestern Africa. Dave ac-
cepts the employment offer, and in his hurried, excited departure, he forgets to send the credit
card service company a change of address. Since he is now out of mail touch, he does not pay
his monthly balance due, which we calculated in Example 4.2 to be $1041.87.

(@) If this situation continues for a total of 12 months, determine the total due after 12 months
and the effective annual rate of interest Dave has accumulated. Remember, the fine print on
the card’s interest and fee information states a penalty APR of 29.99% per year after one late
payment of the minimum payment amount, plus a late payment fee of $39 per occurrence.

(b) If there were no penalty APR and no late-payment fee, what effective annual interest rate
would be charged for this year? Compare this rate with the answer in part (a).

Dang The Gia, BM Ky Thuat Xay Dung

Solution
(a) Because Dave did not pay the first month’s amount, the new balance of $1041.87 and all
future monthly balances will accumulate interest at the higher monthly rate of

29.99%/12 = 2.499% per month

Additionally, the $39 late-payment fee will be added each month, starting with the second
month, and interest will be charged on these fees also each month thereafter. The first

3 months and last 2 months are detailed below. Figure 4-3 details the interest and fees for
all 12 months.

Dang The Gia, BM Ky Thuat Xay Dung
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¢ PPV RSO S S e S S Y ST ST Sty
0 Amount Monthly Amount

2 \Month of credit interest Fees due Interest rates

3 ] 1000.00 0 1000.00 Regular  Penalty
|4 1 1000.00 11.87 30  1041.87 Per year 0.1424  0.2999
5y 2 1041.87 26.04 398 1106.90 Permenth = 0.01187 0.02499
|6 3 1106.90 27.66 39 1171574—@

7 4 1173.57 29.33 39 1241.90

8| 5 124180 3104 39 131183 :K“"IZ'
9| & 131193 3279 39 1383.72

0| 7 138372 358 39 1457.30

A 8 1457.30 3642 39 1532.72

(424 9 1532.72 38.31 39 1610.03

13, 10 161003 40.24 39 1689.27
14| 11 1689.27 4222 39 1770.48
15| 12 177048 4425 39 1853.73

| AN

Month 1: transfer fee

|17 Interest rate per month Months 2-12: late-payment fee
% Month 1: 1.187%
ol Months 2-12: penalty 2.499%

Dang The Gia, BM Ky Thuat Xay Dung

Month 1: 1000 + 1000(0.01187) + 30 = $104

1.87

Month 2: 1041.87 + 1041.87(0.02499) + 39 = $1106.91

Month 3: 1106.91 + 1106.91(0.02499) + 39 = $1173.57

Month 11: 1689.25 + 1689.25(0.02499) + 39 = $1770.46
Month 12: 1770.46 + 1770.46(0.02499) + 39 = $1853.71

The effective monthly rate is determined by using the £/ P factor to find the 7 value at
which $1000 now is equivalent to $1853.71 after 12 periods.

1853.71 = 1000(F/P,112) = 1000(1 + 3"
1+ 7= (1.85371)"" = 1.05278
i =5.278% per month

Since the compounding period is 1 month, use Equation [4.3] to determine the effective
annual rate of 85.375% per year, compounded monthly.

i,=(1+i)"—1=(1.05278)" — 1
=0.85375 (85.375%)

(b) If there were no penalty fees for late payments and the nominal annual rate of 14.24% (or
1.187% per month) were applied throughout the 12 months, the effective annual rate
would be 15.207% per year, compounded monthly. By Equation [4.3], with a small
rounding error included,

i,=(1+ §™— 1= (L.01187)"2 —1 = 0.15207

First, Dave will not pay at the stated rate of 14.24%, because this is the APR (nominal
rate), not the APY (effective rate) of 15.207%. Second, and much more important, is the
huge difference made by (1) the increase in rate to an APR of 29.99% and (2) the monthly
fees of $39 for not making a payment. These large fees become part of the credit balance
and accumulate interest at the penalty rate of 29.99% per year. The result is an effective
annual rate jump from 15.207% to 85.375% per year, compounded monthly.

Comment

This is but one illustration of why the best advice to an individual or company in debt is to
spend down the debt. The quoted APR by credit card, loan, and mortgage institutions can be
quite deceiving; plus, the addition of penalty fees increases the effective rate very rapidly.

3. L&i suat hiéu dung cho thoi doan bat ky

Effective Interest Rates for any time period

Dang The Gia, BM Ky Thuat Xay Dung
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Effective i per time period = (1 + ﬁ)‘" -1

¢ i, r: LS hiéu dung & LS danh nghia cla thoi doan “bat
ky” muon tinh

- m: sb ky gop lai trong thei doan “bat ky” mudn tinh

Dang The Gia, BM Ky Thuat Xay Dung

EXAMPLE 4.5

Tesla Motors manufactures high-performance battery electric vehicles. An engineer is on a
Tesla committee to evaluate bids for new-generation coordinate-measuring machinery to be
directly linked to the automated manufacturing of high-precision vehicle components. Three
bids include the interest rates that vendors will charge on unpaid balances. To get a clear un-
derstanding of finance costs, Tesla management asked the engineer to determine the effective
semiannual and annual interest rates for each bid. The bids are as follows:

Bid 1: 9% per year, compounded quarterly
Bid 2: 3% per quarter, compounded quarterly
Bid 3: 8.8% per year, compounded monthly
(a) Determine the effective rate for each bid on the basis of semiannual periods.

(b) What are the effective annual rates? These are to be a part of the final bid selection.
(c) Which bid has the lowest effective annual rate?

Dang The Gia, BM Ky Thuat Xay Dung

Solution
(a) Convert the nominal rates to a semiannual basis, determine m, then use Equation [4.7] to
calculate the effective semiannual interest rate 7. For bid 1,

r= 9% per year = 4.5% per 6 months

m = 2 quarters per 6 months

Effective % per 6 months = (1 + Q913 — 1 = 1.0455 — 1 = 4.55%

Dang The Gia, BM Ky Thuat Xay Dung

(b) For the effective annual rate, the time basis in Equation [4.7] is | year. For bid 1,

r= 9% per year m = 4 quarters per year

Effective % per year = (1 + %‘IB)" ~1=1.0931 — 1 = 931%

The right section of Table 4-4 includes a summary of the effective annual rates.
(¢) Bid 3 includes the lowest effective annual rate of 9.16%, which is equivalent to an effec-
tive semiannual rate of 4.48% when interest is compounded monthly.

Dang The Gia, BM Ky Thuat Xay Dung
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EXAMPLE 4.6

A dot-com company plans to place money in a new venture capital fund that currently returns
18% per year, compounded daily. What effective rate is this (a) yearly and (b) semiannually?

Solution
(a) Use Equation [4.7], with r = 0.18 and m = 365.
: 0.18)365
Effective 1% per year = (1 + ?ﬁf) —1=19.716%
(b) Here r= 0.09 per 6 months and m = 182 days.
: 0.09)'82
Effective /% per 6 months = (1 + TB?) —1=09.415%

Dang The Gia, BM Ky Thuat Xay Dung
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