CHU'ONG 1
LAI SUAT (INTEREST RATE)

Muc tiéu cua chwong:

Gia tri cha tién té theo thoi gian la mét khai niém co ban trong tai chinh.
M6t khodn tién dwoc glri vao ngan hang hém nay, sau mét thdi gian sau sé tao
nén mot sb tién tich luy cao hon sb tién bé ra ban dau. Sw thay déi sb lwong tién
sau mot thoi gian nao doé biéu hién gia tri theo thoi gian clia déng tién. Y nghia
clia tién phai dwoc xem xét trén hai khia canh: sé lwgng va thai gian.

Gia tri ciia dong tién theo thoi gian dwoc biéu hién qua loi tirc va ty suét
loi tlre (130 suat). Cac khai niém co ban nay sé dwoc trinh bay trong chwong 1
bén canh hai phwong thirc tinh loi tiee (131 don, 13i kép), cac loai 13i suét (1ai suat
hiéu dung, Iai suét chiét khau, 1ai suat danh nghia). Ngoai ra, sinh vién sé& biét
cach xac dinh gia tri cia mot khoan vén tai mot thoi diém nhat dinh (vén hoa,
hién tai hoa) sau khi hoc xong chwong nay.

So tiét: 6 tiét

Tiét 1, 2, 3:
1.1.  Loi tirc (interest) va ty suat loi tire (13i suat — interest rate)
1.1.1. Loi tirc

Loi tire 1a mot khai niém dwoc xem xét dwdi hai goc dd khac nhau: géc dd
cla nguwoi cho vay va cua nguwoi di vay.

O gbc dd ngwdi cho vay hay nha dau tw von, loi tire 1 sb tién tang
thém trén s vdn dau tw ban dau trong mot khodng thoi gian nhéat dinh. Khi nha
dau tw dem dau tw mot khodn vén, nha dau tw sé thu dwoc modt gia tri trong
twong lai l&n hon gia tri da bd ra ban dau va khoan chénh léch nay duoc goi la
loi tre.

O goéc d6 ngudi di vay hay nguoi st dung von, loi tirc la sb tién
ma nguwoi di vay phai tra cho nguoi cho vay (la nguwdi chd s& hivu von) dé dwoc
st dung vén trong mot thoi glan nhéat dinh. Trong th&i gian cho vay, ngudi cho
vay c6 thé gap phai nhirng rui ro nhw: nguoi vay khong tra 13i hodc khéng hoan



trd von vay. Nhirng rdi ro nay sé anh huwéng dén mdc loi tiec ma ngudi cho vay
dy kién trong twong lai.

Khoan tién di vay (hay bo ra dé cho vay) ban dau goi la von goc. S6 tién
nhan dwoc tr khoan von goc sau moét khoan théi gian nhat dinh goi la gia tri tich
luy.

1.1.2. Ty suéat loi tiec (13i suat)

Lai thu decre (phai tra) trong mét don vi théd gian

Lai suat =

Von géc

Ty suétloi tire (1ai suat) la ty sé gitra lgi tirc thu dugc (phai tra) so voi
von dau tw (von vay) trong mét don vi thoi gian.

DPon vj thdi gian 1a nam (trir tredng hop cu thé khac)
1.2. Lai suat hiéu dung (effective interest rate)

Gia s ta dau tw mot khoan tién ban dau 1a 1 VND va mong mudn nhan
dwoc moét khoan tien sau khoang thoi gian t 1a a(t). O day, ta mac dinh don vi
cua t la nam (trtr cac trwdng hop cu thé khac). Ham so6 a(t) dwoc goi la ham von

hoa (function of capitalization). Ham vén hoa cé thé c6 cac dang sau:

- a(t) = 1+ it (i>0)
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a(t) = (1 +i)' (>0)
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Trong d9, i 1a 13 i suét.
Ta c6é thé rat ra 3 dac diém vé ham vén hoad nhu sau:

- a(0)=1



- a(t) 1a mét ham déng bién

- a(t) 1a mot ham lién tuc néu loi tire tang lién tuc

Vé mét toan hoc, a(t) co thé la ham nghich bién. Tuy nhién, trwdng hop
nay hiém xay ra trén thyc té. Cé mét so tinh hudng, ham a(t) khéng lién tuc ma
lién tuc trong tirng doan. Vi du :

- a(t) = (1+i.[t])

- a(t) = (1+i)"

Trong d6 : [t] la phan nguyén cla t (vi du [1.75]=1)

Gia st von goc dau tw ban dau la k, k>0. Chung ta s& mong muon gia tri
tich luy tlr khoang dau tw ban dau nay sau t ky 1a A(t). Ham A(t) nay sé dwoc goi
la ham tich Idy vén. Ta c6 : A(t) = k.a(t) v&i cac dic diém sau :

- A(0) =k

- A(t) la ham ddng bién

- A(t) la mét ham lién tuc néu loi ttre tang lién tuc

Khi do, loi tlrc clia ky thir n sé 1a :

I, = A(n) — A(n-1)

Trong d6, A(n) va A(n-1) lan lwot 1a cac gia tri tich luy von sau n va (n — 1)
ky. Do d6, sw chénh Iéch gilra hai gia tri nay chinh la lgi tlrc cla ky th n.

Lai suat hiéu dung ctia ky thir n, ky hiéu 1a i, chinh 1a ty s0 gitra khoan loi
tire thu dwore trong ky thir n va so von tich luy vao dau ky thar n :
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Trong d9, n la s6 nguyén va > 1.

La&i suat hiéu dung ciing c6 thé viét theo ham vén hoa nhw sau :
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Vi du:



L&i suat hiéu dung cta ky thir 1, iy, sé 1a :

_A@-A® _ I,
AW A0
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hay T a0 (vi a(0) = 1)

= a(1)=1+i

Noi cac khac, i1 la lgi tiec ma 1VND bd ra dau tw vao dau ky thtr nhat
mang lai vao cudi ky th&r nhat (lgi tlrc tra vao cudi ky).

Ghi chua :

- Khai niém « 13i suat hiéu dung » duoc s dung nham phan biét voi
|3i suat danh nghia (sé dugc trinh bay & phan sau). Trong trwdng hop lai suat
hié’u dung, lgi tirc dwoc tra mot lan trong m@t ky Nguwoc lai, trong trwedng hop lai
suat danh nghia, loi tlrc cé thé dwoc tré nhiéu lan trong mot ky.

- O day, loi tirc dugc tra vao cudi mdi ky. Truong hop lgi tirc duoc
tra vao Q’éu ky sé duoc trinh bay & phan sau. Khi dé, lai suat s&r dung dwoc goi
la 1ai suat chiét khau.

- Vén gbc dau tw la hang sbé trong subt giai doan dau tw, khdong thém
vao cling nhw khéng rut ra.

- Lai suat hiéu dung thuwéng duoc trinh bay & dang thap phan.
Tw phwong trinh (1), ta sé c6 :

A(n) = A(n-1) + in.A(n-1) = (1+in).A(n-1)
Do do:

A(1) = A(0) +i1.A(0) = (1+i1).A(0)

A(2) = A(1) + i.A(1) = (1+i2).A(1) = (1+i).(1+i1).A0)

A(n) = A(n-1) + inA(N-1) = (1+in).A(N-1) = (1+in).... (1+i2).(1+i1).A0)

Vi du:



MGt khoan von goc 1a 1.000.000 VND duoc dau tw trong 3 nam. Lai suat
hiéu dung cua nam dau tiép la 7,5%, ndm th& hai la 7% va clla nam th& ba la
6,5%. Gia tri tich luy vao cudi nam th& ba sé la bao nhiéu?

Giai:

A(3) = (1+i3).(1+i2).(1+i1).A(0) =
(1+7,5%).(1+7%).(1+6,5%).1000000

=1.225.016 VND
1.3. Lai don (Simple Interest) va lai kép (Composed Interest)

Trong phan nay sé trinh hai trwudng hop dién hinh clia ham vén hoa:
trwong hop lai don va trwedng hop 1ai kép.

1.3.1. Lai don (Simple Interest)

_ Phuong thtre tinh 13i theo lai don la phwong thire tinh toan ma tié~n i sau
moi ky khdng dwoc nhap vao von dé‘tinh‘léi cho ky sau. Tién lai cua moi ky déu
dwoc tinh theo von goc ban dau va déu bang nhau.

Gia st mot khodn vén gbc diu tw ban dau l1a 1VND va méi ky thu dwoc
mot khodn loi trc khong dbi 13 i (¢ day Iwu y gia tri khong ddi la loi tire, khong
phai la 13i suat hiéu dung). Do d6, dbi véi ham vdn hod, ta sé co:

a(1)=1+i

a2)=1+i+i=1+i2

a(t) = 1+ it
voiteN

Trwdc day, ta da dinh nghia ham vén hoa véi t [a mot sé nguyén dwong.

Tuy nhién, ham vén hoa van c6 thé dinh nghia v&i moi s6 thwe t=0. Khi d6, ham

von hoa trong trudng hop 1ai don la:

at)y=1+it (t=0) (3)
i dwoc goi 14 1ai suat don.

Ham tich Ity vén trong trwdng hop nay sé la:



A(t) = ka(t) = k(1+it) (4)
Loi tire ctia mai ky la:

I=ki (5)

Trong do: k 1a von dau tw ban dau, i 1a 1ai suat don

Ghi chu:

Trong trwdng hop 1ai don, Iai suat hiéu dung cla ky thé n sé& dwoc tinh
theo cdng thirc sau:

. _af)-a(n-D_ltin-[Hi@-D]__ i
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+i(e -0 (6)
=> n cang tang, 13i suat hiéu dung i, cang giam.
Vi du:

M6t khoan vén géc 1a 5.000.000VND duwoc dau tw trong 3 nam véi 1ai suét
don la 7%. Gia trj tich luy cua khoan von nay vao cudi nam th& 3 la bao nhiéu?

A(3) = k(1+ i.3) = 5.000.000 (1+0,07x3) = 6.050.000 VND
Chu y: Lai don chi yéu dwoc dung cho cdc dau tw ngan han.
Trong mét s6 truong hop, thoi gian dau tw dwgc tinh chinh xac
theo ngay (vi du: A g&ri mét so tien vao ngan hang vao ngay 01/09/2007 va&i lai

suat 9% va rat téng gia tri tich luy vao ngay 13/10/2007), loi tirc dwoc tinh theo
cbng thurc sau:

I=kil
N (7)

Trong d6:  n: thoi gian dau tw
N: sb ngay trong ndm

n, N dwoc xac dinh nhw sau:



) Céch 1: Tinh sb ngay chinh xac cta dau tw va quy
wé'c moi nam la 365 ngay.

- Céch 2: Quy wéc mbi nam 360 ngay va mdi thang 30
ngay.

) - Céch 3: Tinh sé ngay chinh xac cla dau tw va quy
wdc moi nam la 360 ngay.

Trong mot sb trwo’ng hop cu thé, co thé tinh s6 ngay chinh xac cla
dau tw va quy dinh sb ngay ctia méi nam la 365 dbi véi ndm thuwong va 366 dbi
v&i nam nhuan.

Vi du:

) Vao ngay 08/03/2006, Hoa gri vao ngan hang 40.000.000 VND v&i
l&i suat don la 8% va rat tién ra vao ngay 11/09/2006. Tinh lgi trc Hoa thu duoc
theo 3 phuwong phap trén.

- Cach 1: S6 ngay gUi tién tir 08/03/2006 dén 11/09/2006 s&

la: 187 ngay.
:-nmm.n.%-lmmm
- Cach 2: S6 ngay gui tién tlr 08/03/2006 dén 11/09/2006 sé&
la: 183 ngay.
:-umw.m.:: 1.626.667VND

, - Cach 3: Sb6 ngay gri tién tir
08/03/2006 den 11/09/2006 sé la: 187 ngay.

:-nmmo.m-m = |.662222 VND

1.3.2. Lai kép (Composed Interest)

_ Phuong thire tinh theo 1ai kép la phwong thire tinh toan ma tién 1ai sau
moi ky dworc nhap vao von dé dau tw tiép va sinh lai cho ky sau. Thong thwong,
doi v&i cac giao dich tai chinh, lai suat dwoc str dung la 1ai kép.

Gia st von gbc dau tw ban dau la 1VND. Ham vén hoé cla ky thir nhét sé
la:



a(1)=1+i
a@2)=1+i+i+i
1: vbn gbc ban dau

i th&r nhét: loi tic sinh ra trong ky th& nhat cta vén gbc
1VND

i th(r hai: lgi tlre sinh ra trong ky thi hai ctia vén gbc 1VND

) iZ loi tire sinh ra trong ky th&r hai ttr khoan lgi tirc i cta ky
th(r nhat

Co6 thé viét cach khac:
a(2) = (1+i) + (1+i).i
(1+i): gid tri tich Iu§ vao d&u ky ther 2 (cudi ky ther 1)

(1+i).i: lgi tee sinh ra trong ky ther 2 twe gia tri tich 10y (1+i)
vao dau ky thw 2

a(2) = (1+i)*
Twong ty:
a(3) = (1+i)> + (1+i)2i
(1+i)2: gia tri tich luy vao dau ky th 3 (cubi ky thir 2)
(1+i)2.i: lgi tre sinh ra trong ky thar 3 tlr (1+i)?
a(3) = (1+i)°
Twong tw, ta sé rut ra dwoc ham vén hoa la:
a(t) = (1+i)' v&i t 1a mot sd nguyén dwong
bay chinh la phwong thire tinh [ai theo 1ai kep. o} day, ham yén hoa dugc
dinh nghia vé&i moi sO t nguyén duwong. Tuy nhién, ham von hoa van co thé dinh
nghia v&i t=0 v&i gia thiét [a ham vbn hod Ia ham lién tuc va loi tiec thu duoc tir
khoan von goc 1VND dau tw ban dau tai thoi diém t+s (t,s= 0) 1a tong cia loi tirc
thu dwoc ttr 1VND ban dau tai thoi diém t va lgi tiee thu tir gia tri tich luy tai thoi

diém t trong khodng thoi gian s. V&i gia thiét nay, ham vén hoa trong trworng hop
l&i kép sé la :



a(t)= (1+i)tvéit = 0 (8)
i : 1ai suat kép
Ghi chu:

Trong trwdng hop |4 kép, |1ai suat hiéu dung cta ky thir n s& dwoc tinh
theo cdng thirc sau:

. _am-al-D () -(H)
" Tah-p a+=
in=i (9)

Lai suat hiéu dung khong thay dbi va bang vaéi |ai suét kép.

Ham tich Ity von trong trwéng hop 1ai kép la:
A(t) = k.a(t) = k(1+ i)t (10)

Loi tirc chia ky th n la:
I = A(n) = A(n-1) = k(1+ i) - k(1+ )" = k(1+ i) i
In =k(1+it-1.i (11)

Trong do: k 1a von dau tw ban dau, i 1a 13i suat kép
Vi du:

Mot khoan von géc 1a 5.000.000VND duwoc dau tw trong 3 nam véi 1ai suat
kép la 7%. Gia tri tich luy cua khoan von nay vao cudi nam th& 3 la bao nhiéu?

Giai:
A(3) = k(1+ i)3 =5.000.000 (1+0,07)3 =6.125.215 VND

1.3.3. So sanh lai don va lai kép

Lai don Lai kép
Ham vbn hoa a(t)g = 1+ it a(t) = (1+i)'
Ham tich Iuy At)s = k.a(t)s = k(1+i.t) [ Al = ka(ty = k(1+ i)'
Loi tirc ctia ky thir n lng = K.i Lk = k(1+ i)




