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B6 moén Ky Thuat Xay Ding
Khoa Céng Nghé, Trwong Pai Hoc Can Tho

NOI DUNG Ky hiéu tiéu chuan ANSI cho céc hé s6
(ANSI: American National Standards Institute)
1. Hé s8 F/P & P/F D in en - .
) e <5 PA & AP 0 Ky hiéu tiéu chuan da dwoc ap dung dé
- HesOP/A& A/ dai dién cho cac hé sb l3i suét khac
3. Héso F/A & A/F nhau
4. Noi suy O GOm hai biéu twong dong tién: 13i suét
va sO khoang th&i gian
U Dang chung: (X/Y, i%, n)
< X dai dién cho gia tri chuwa biét
< Y dai dién cho gia tri da biét
% iva n dai dién cho cac thong s dau vao; cé thé
dwoc biét hodc chwa biét phu thudc vao bai toan
2-3 2-4



Ky hiéu - tiép theo

4 Vi du: (F/P,6%,20) dwoc doc la:
> Tim F, biét P khi I3i suét 14 6% va sb thoi
doan la 20.
O Trong cac cong thirc, ky hiéu tiéu chuan
thwdng dwoc dung thay cho cac phwong trinh.
O Céc bang lap sén cung cap céac gia tri théng
dung cltia i% & n.
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Khai niém

U Muc tiéu:
> Xac dinh gig’l tri hién tai hoac gia tri twong lai
cla dong tién
0 Lwoc d6 dong tién mat - dinh dang co ban
F

n

i% | thoi gian
0 1 2 3 n-1 n

L Fl
P, = F,1/(1+i)" —(P/F,i%,n) factor: Excel: =PV(i%,n,,F)
F,=Py(14i)" —(FIP,i%,n) factor: Excel: =FV(i%,n,,P)
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Thanh 13p cong thire

F =P+ Pi
=P+
F=F +Fi

=P1+)+ P01+ D)i
FE=Pl+i+i+#)

=Pl +2i+F)

= P(1 + i)?
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Fy=P(1 +
F=P1+ )"

P= F{u_i_j)?] =F(1+ )"

11/17/2018



Dang bai toan

P = given

F= P+

F=
-
=

T
n

29

F = given

i= given

| | [
T 1)
1 2

E)

P=Hi+

=F1+ )

EXAMPLE 2.1

Sandy, a manufacturing engineer, just received a year-end bonus of $10,000 that will be invested
immediately. With the expectation of earning at the rate of 8% per year, Sandy hopes to take the
entire amount out in exactly 20 years to pay for a family vacation when the oldest daughter is due
to graduate from college. Find the amount of funds that will be available in 20 years by using
(a) hand solution by applying the factor formula and tabulated value and (5) a spreadsheet function.

Vidu

F=P(Q1+ )"

P= f{ﬁf] =F(1+ )™

Tim hé sé P/F

(P/F.5%,10) (TiT)

1
(1.05)10
= 1—&8—9 = 06139
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EXAMPLE 2.2

As discussed in the introduction to this chapter, the Houston American Cement factory will
require an investment of $200 million to construct. Delays beyond the anticipated implementa-
tion year of 2012 will require additional money to construct the factory. Assuming that the cost
of money is 10% per year, compound interest, use both tabulated factor values and spread-
sheet functions to determine the following for the board of directors of the Brazilian company
that plans to develop the plant.

(a) The equivalent investment needed if the plant is built in 2015.
(b) The equivalent investment needed had the plant been constructed in the year 2008.

Solution

Figure 2-2 is a cash flow diagram showing the expected investment of $200 million ($200 M)
in 2012, which we will identify as time ¢ = 0. The required investments 3 years in the future
and 4 years in the past are indicated by F; = ?and P_, = ?, respectively.

I~ =

Fy=7 Figure 2-2
Cash flow diagram for
Pyi=7 Example 2.2aand b.
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$200 M
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Vidu

(b) The year 2008 is 4 years prior to the planned construction date of 2012. To determine the
equivalent cost 4 years earlier, consider the $200 M in 2012 (¢ = 0) as the future value F
and apply the P/F factor for n= 4 to find P_,. (Refer to Figure 2-2.) Table 15 supplies
the tabulated value.

P_, = FIP/F.in) = 200(P/F,10%.4) = 200(0.6830)
=$136.6 ($136.600,000)

This equivalence analysis indicates that at $136.6 M in 2008, the plant would have cost about
68% as much as in 2012, and that waiting until 2015 will cause the price tag to increase about
33% to $266 M.
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Tém tat

TABLE 2-1 F/P and P/F Factors: Notation and Equations

Factor dard i i Excel
Notation Name Find/Given Equation with Factor Formula Function
(F/P.i.n) Single-payment F/P F= P(F/P.in) F=P1+)" = FWi%,n,.P
compound amount
(B/F.in) Single-payment PIF P = F(P/Fin) P=FQ1+)™" = PWU%,n,F)

present worth

213

O C4u hinh dong tién mat caa hé sé P/A
T i% / thoi gian
| .
0

Yéu cau: Tim P, biétA
Dong tien mat bang nhau, khong bi gian doan va trai dai dén
cudi thoi doan tinh [ai suat
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Thanh lap céng thire

U Ta c6 phwong trinh:
1 1 1 1

.1+ -2+"+ -n—l+ -\ (1)
1+ (A+9) (1+9) 1+7)" |

i 1
O Nhan hai vé cho ——

(1+i)
P 1 1 1 1
—= { S t—— . t——t—— | (2)
1+ 1+~ (A+9) I+)" A+ |

O LAy (2) triv (1)
—i iy 1 1

[ U EES I
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Vi du

How much money should you be willing to pay now for a guaranteed $600 per year for 9 years
starting next year, at a rate of return of 16% per year?

Solution
The cash flows follow the pattern of Figure 2-4a, with A = $600, i = 16%, and n = 9. The
present worth is

P =600(P/A16%.,9) = 600(4.6065) = $2763.90

The PV function = PV(16%,9,600) entered into a single spreadsheet cell will display the
answer P = ($2763.93).

2-19

P=? P = given
ﬂ i= given i= given
J0 1 2 7-% a1 n Io 1 2 =2 -l n
- - \.h .h \.h
[ ' ‘ ' | $ 33 3.
A= given P
1+ -1 _ ]{7111*-*;‘2’*}
P A _m_'l"_l_“_ i#0 A (1 i i |
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Vi du

The Cement Factory Case

As mentioned in the chapter introduction of this case, the Houston American Cement plant
may generate a revenue base of $50 million per year. The president of the Brazilian parent
company Votorantim Cimentos may have reason to be quite pleased with this projection for
the simple reason that over the 5-year planning horizon, the expected revenue would total
$250 million, which is $50 million more than the initial investment. With money worth
10% per year, address the following question from the president: Will the initial investment
be recovered over the 5-year horizon with the time value of money considered? If so, by how
much extra in present worth funds? If not, what is the equivalent annual revenue base required
for the recovery plus the 10% return on money? Use both tabulated factor values and spread-
sheet functions.
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Tém tat

Vi du
Solution

Tabulated value: Use the P/A factor to determine whether A = $50 million per year for
=5 years starting 1 year after the plant’s completion (¢ = 0) at / = 10% per year is equiva-
lently less or greater than $200 M. The cash flow diagram is similar to Figure 2-4a, where the
first A value occurs 1 year after P. Using $1 million units and Table 15 values,

P =50(P/A,10%,5) = 50(3.7908) TABLE 2-2  P/A and A/P Factors: Notation and Equations
= $189.54 ($189,540,000) Factor Factor Standard Excel
Notation Name Find/Given  Formula Notation Equation  Function
The present worth value is less than the investment plus a 10% per year return, so the president ) Ui e PlA A+9"=1 P=A®P/Ain) = PV(%.n,4)
should not be satisfied with the projected annual revenue. o e A+ = o
To determine the minimum required to realize a 10% per year return, use the A/P factor. (A/Pin) Capital recovery  A/P i1+ 9" A= P(A/Pin) = PMT(&%,n.P)
The cash flow diagram is the same as Figure 2-4b, where A starts 1 year after Pat ¢ = 0 and aT+)-1

n=>5.
A = 200(4/P10%,5) = 200(0.26380)
= $52.76 per year

The plant needs to generate $52,760,000 per year to realize a 10% per year return over
5 years.
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Khai niém

O C4u hinh dong tién mat cua hé sé F/A

a
i% / thoi gian
. n n n l ]
| | | | ! I
0 1 2 3 o n2 n1 n
{ ...... { ...... 1..........?‘1%\.{}!1?.'.9'?.? ................................ » Find F

Yéu cau: Tim F, biét A

Dong tien mat bang nhau, khong bi gian doan va trai dai dén
cudi thoi doan tinh [ai suat



Thanh 13p cong thire

P= f{(l—iﬁl)ﬁ] =F(1+ )™
Ao 0+ }

(=il

A= F[(lﬂ)][(l}r:;"j ]

- f{rﬁ?ﬁr—ﬂ
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Vi du

The president of Ford Motor Company wants to know the equivalent future worth of a $1 mil-
lion capital investment each year for 8 years, starting 1 year from now. Ford capital earns at a
rate of 14% per year.

Solution

The cash flow diagram (Figure 2-7) shows the annual investments starting at the end of year 1
and ending in the year the future worth is desired. In $1000 units, the F'value in year 8 is found
by using the F/A factor.

F=

Figure 2-7

Diagram to find F for a uniform series, Example 2.5.

F=
i= given
0 1 2 n-2 n—1 —
RENEE
A4 = given
=gl i A ]
A= Flgsy=i) F= A0
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EXAMPLE 2.6 -

Once again, consider the HAC case presented at the outset of this chapter, in which a projected
$200 million investment can generate $50 million per year in revenue for 5 years starting
1 year after start-up. A 10% per year time value of money has been used previously to determine
P, F, and A values. Now the president would like the answers to a couple of new questions
about the estimated annual revenues. Use tabulated values, factor formulas, or spreadsheet
functions to provide the answers.
(a) What is the equivalent future worth of the estimated revenues after 5 years at 10% per year?
(b) Assume that, due to the economic downturn, the president predicts that the corporation
will earn only 4.5% per year on its money, not the previously anticipated 10% per year.
What is the required amount of the annual revenue series over the 5-year period to be ec-
onomically equivalent to the amount calculated in (a)?

Solution

(a) Figure 2-6b is the cash flow diagram with A = $50 million. Note that the last A value and
F = ? both occur at the end of year n = 5. We use tabulated values and the spreadsheet
function to find F'in year 5.

Tabulated value: Use the FJA factor and 10% interest factor table. In $1 million units, the
future worth of the revenue series is
F=50(F/A,10%,5) = 50(6.1051)
= $305.255 ($305.255,000)
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Vi du

If the rate of return on the annual revenues were 0%, the total amount after 5 years would
be $250,000,000. The 10% per year return is projected to grow this value by 22%.

(b) The president of the Brazilian company planning to develop the cement plant in Georgia
is getting worried about the international economy. He wants the revenue stream to gen-
erate the equivalent that it would at a 10% per year return, that is, $305.255 million, but
thinks that only a 4.5% per year return is achievable.

Factor formula: The A/F factor will determine the required A for 5 years. Since the factor
tables do not include 4.5%, use the formula to answer the question. In $1 million units,

A= 305.255(4/ F4.5%,5) = 305. 255[(—16(31—255——1 = 305.255(0.18279)
= $55.798

The annual revenue requirement grows from $50 million to nearly $55,800,000. This is a
significant increase of 11.6% each year.
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Tom tat
TABLE 2-3  F/A and A/F Factors: Notation and Equations
Factor Factor Standard Notation Excel
Notation Name Find/Given  Formula Equation Functions
(FJ/A,i,n)  Uniform series F/A () E S = A(F/A.i,n) = FV(%,n,4)
compound amount i
(A/Ein)  Sinking fund AIF .- %) - A= FA/Fin) = PMT(%,n,F)
Factor  To Do This Excel Function
PF Find P, given £ = —PV(#,n..1)
F/P Find F, given 2 = —FV(%,n,,1)
B/A Find P, given . = —PV(%,n,1)
AfP Find 4, given 2 = —PMT(%,n,1)
F/A Find F, given A. = —FV(26,n,1)
AIF Find A, given £ = —PMT(%.,n,,1)
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Gidi thiéu

0 Khi st dung cac bang tra 13i suat, chung
ta thworng phai 1ay gan dung mét gia tri
khéng cé trong bang

0 C6 thé dung ndi suy tuyén tinh dé tinh
gan dung

» Cac gia tri trong bang thudc ham phi tuyén,

do vay ndi suy tuyén tinh thwdng cho sai s6
khoang 2-4%

> Dung bang tinh mau dé tinh chinh xac cac
gia tri
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EXAMPLE 2.7

Determine the P/A factor value for i = 7.75% and n = 10 years, using the three methods de-

nv ~n r % =
NGi suy tuyén tinh scibed reviousy.
= Solution
Factor value Figure 2-10 Factor formula: Apply the formula from inside the front cover of the book for the P/A factor.
axis Linear interpolation in factor Showing S-decimal accuracy,
value tables. _Q+) -1 (10779 -1 _ 110947
5 | Table _ ______ _________ (P4,7.75%,10) = W1+ 0.0775(1.0775)° 0.16348
= 6.78641
preadsheet: Utilize the spreadsheet function in Figure 2-9, that is, = —PV(7.75%,10.1). to
Linear display 6.78641.

Unknown assumption Linear interpolation: Use Figure 2-10 as a reference for this solution. Apply the Equa-

tion [2.16] and [2.17] sequence, where x is the interest rate i, the bounding interest rates are
iy = 7% and i, = 8%, and the corresponding P/ 4 factor values are f; = (P/4.7%.10) = 7.0236
and f; = (P/4,8%,10) = 6.7101. With 4-place accuracy,

1
1
d i
1 (x—x;) -
: — e XA =) B 7.75 — B
. : f=4 6 —x) (6= 4) PRt G- =06 + £(:;fn’l(ﬁ.nm 7.0236)
el e St 1
= 7.0236 + (0.75)(—0.3135) = 7.0236 — 0.2351
! ! f=fi+8c=f+d G031
; : = 6.7885
[ a !
| 1 Comment
v i Note that since the P/4 factor value d asii the linear adj is neg
Known Required Known # o n at —0.2351. As is apparent. linear interpolation provides an approximation to the correct factor
Xy s X xS value for 7.75% and 10 years, plus it takes more calculations than using the formula or spread-
sheet function. It is possible to perform tw y linear interpolation for bulated 7 and #
b values; however, the use of a spreadsheet or factor formula is recommended.




