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What is ENGINEERING ECONOMICS ?

https://www.youtube.com/watch?v=6T4qgJdjst KQ




1. DPat van dé (Description and Role in Decision Making)

2. Tién hanh mot nghién ciru KTKT (Performing an Engineering
Economy Study)

3. Pao dirc nghé nghiép & Quyét dinh kinh té (Professional

Ethics and Economic Decisions)

Lai suat & Suat hoan von (Interest Rate and Rate of Return)
Thuat ngir & Ky hiéu (Terminology and Symbols)

Dong tién (Cash Flows: Estimation and Diagramming)

Puong lugng kinh té (Economic Equivalence)

L3i don & Lai kép (Simple and Compound Interest)

VO NSO R

Suat hoan von tdi thi€u (Minimum Attractive Rate of Return)

10. S&r dung bang tinh (introduction to Spreadsheet Use)

+ Nghé thuat va khoa hoc lién quan dén:

+ Hinh thanh
« Uoc tinh
« Danh gia cac két qua kinh té

+ Ludn quan tam dén viéc lwa chon va tinh khé thi C}]a cac
phuong an trong gi¢i han cta cac thong sbé kinh té lién
quan dén dw an

+ Ky sw thiét ké va ché tao

+ Thiét ké lién quan dén quyét dinh kinh té

+ Céc ky su phai cé kha ndng két hop cac phan tich kinh té
vao nhirng né lwc sang tao cta ho

« Thwong thi cac ky sw phai lya chon va thwe hién tir nhiéu
phwong an khac nhau

+ Mbt phan tich kinh té thich hop dé lwa chon va thyc hién la
moét khia canh nén tadng cla ky thuat

An engineer is performing an analysis of warranty costs for drive train repairs within the first
year of ownership of luxury cars purchased in the United States. He found the average cost (to
the nearest dollar) to be $570 per repair from data taken over a 5-year period.

Year 2006 2007 2008 2009 2010
Average Cost, S/repair 525 430 619 650 625

What range of repair costs should the engineer use to ensure that the analysis is sensitive to
changing warranty costs?
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Solution

At first glance the range should be approximately —25% to +15% of the $570 average cost to
include the low of $430 and high of $650. However, the last 3 years of costs are higher and
more consistent with an average of $631. The observed values are approximately 3% of this
more recent average.

If the analysis is to use the most recent data and trends, a range of, say, 5% of $630 is recom-
mended. If, however, the analysis is to be more inclusive of historical data and trends, a range
of, say, =20% or =25% of $570 is recommended.

Process o

Xac dinh & Hiéu rd van d& - Xac dinh muc tiéu cta van dé

Thu thap théng tin phu hop, xac dinh cac giai
phap/phwong an kha thi

+ Udc tinh cac dong tién thuc té
+ Xac dinh cac thwéc do kinh té

- DPanh gia tirng giai phap/phwong an, xem xét cac yéu td
phi kinh té, danh gia rdi ro, phan tich dé nhay néu can.

+ Chon phuong an "tét nhat"

+ Thuwc hién cac phwong an va giam sat cac két qua

+ Viéc ra quyét dinh bao gébm viéc wéc tinh cac sw kién/két
qua trong twong lai

+ KTKT hé tro trong viéc dinh lwong cac két qua trong qua
khir va dy bao két qua trong twong lai

* Kinh té ky thuat cung cap mét khudn khd cho céc van dé
md hinhlién quan dén The&i gian, Tien bac, va Lai suat

Stepin
Objective

| study
1 Problem
description

statement

—_— One or more approaches
Alternatives for to meet objective

solution

Expected life

1 Revenues
3 Cash ﬂmlvs and Costs
other estimates
Taxes.

Project financing

4 R ROR RO
criterion
5 Engineering
economic analysis Consider

+ Noneconomic factors
+ Sensitivity analysis

Best alternative - Risk analysis
selection
5 Implementation
and monitoring

o




Professional Ethics and

Gia tri dao dirc phé quat: Trom cép (steal), sét hai (murder), néi
déi (lie), xam hai than thé (physical harm) nguoi khéc la diéu khong
dwoc chap nhan.

Gia tri dao dlrc ca nhan: Tuan tha va thuc hién nhivng gia tri phd
quat clia dao dirc & moi thoi diém.
Gia trj dao dirc nghé nghiép:

Nguwoi hanh nghé trong bét ctr chuyén nganh nao ciing sé duoc hudng
dan b&i cac chuan muc va quy tac nghé nghiép trong qua trinh ra quyét
dinh va thue hién céc hoat dong nghé nghiép.

Cac quy tic nay néu rd cac tiéu chuan vé su trung thwe va liém trec ma
moi ca nhan can tuan tha.

Quy tic dao dirc nghé nghiép: bac si, luat sw,... va kj su.

1-13

Performing An Engineering

Xac dinh cac giai phap (Define Alternatives)
+ Gilr nguyén hién trang (Do-nothing alternative)
 Xac dinh cac phuong an kha thi (nhitng phuong an giai quyét
dwoc van dé)
Xac dinh/wéc tinh cac dong tién mat hién tai va twong lai
Tién hanh phan tich (Perform the analysis)

« (Png dung céc cong cu (tools) va phwong phap (methods) KTKT

Lwa chon phwong an tdi wu
Thyc hién & giam sat

Time Value o

T4t ca cac cong ty tan dung tinh chét dau tw clia cac quy
von

Pau tv dwoc du kién sé kiém duoc loi nhuan

DPAu tw lién quan dén tién

Tién s& hiru mot "gia tri thoi gian"

"Thoi gian gia tri" cla tién té la khai niém quan trong nhét
cta kinh té ky thuat

Interest & Interesi

Lai (interest) - bidu hién gia tri thoi gian cda tién té (time

value of money)

* La chi phi ma mét ngudi/co quan phai tra (paid) d& dwoc st dung
tién clia nguwdi/co quan khac; hodc lgi nhuan nhan duoc (earned)
khi cho ngudilco quan khéc st dung tién.

+ L& chénh léch gitra lwong tién luc dau va ldc sau. Néu chénh léch
bang khéng ho&c am thi xem nhw khéng c6 i (interest).

Thoi doan tinh 13i (interest period) 1& don vi thoi gian dé

tinh 1ai, thong thuwdng 1a mét thang, mét nam.
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+ Lai suét (interest rate) s6 tién phai tra trong mét thoi doan
tinh 13i - khi dé cap dén chi phi phai tra

+ Suét thu loi (rate or return, RoR) sé ti&n nhan trong moét
thoi doan tinh 13i - khi d& cap dén chi phi thu loi

interest accrued per time unit

Lai suét (%) = RoR (%) = x 100%

original amount

(Lwong tién l4i tich Ity trong mét don vi théi gian / Lwong
tién ban dau)

EXAMPLE 1.5

(a) Calculate the amount deposited 1 year ago to have $1000 now at an interest rate of 5%
per year.
(b) Calculate the amount of interest earned during this time period.

Solution

(a) The total amount accrued ($1000) is the sum of the original deposit and the earned interest.
If Xis the original deposit,

Total accrued = deposit + deposit(interest rate)
$1000 = X + X(0.05) = X(1 + 0.05) = 1.05X
The original deposit is
_ 1000 _
X= 105 = $952.38
(b) Apply Equation [1.3] to determine the interest earned.

Interest = $1000 — 952.38 = $47.62

EXAMPLE 1.3

An employee at LaserKinetics.com borrows $10,000 on May 1 and must repay a total of
$10,700 exactly 1 year later. Determine the interest amount and the interest rate paid.

Solution

The perspective here is that of the borrower since $10,700 repays a loan. Apply Equation [1.1]
to determine the interest paid.

Interest paid = $10,700 — 10,000 = $700
Equation [1.2] determines the interest rate paid for 1 year.

$700

Percent interest rate = flﬁ 000

X 100% = 7% per year

+ P = Present = Gia tri hién tai cta tién té & thoi diém dwoc
chi dinh la t=0 (t: thoi gian)

F = Future = Gia tri twong lai cla tién té & nhirng thoi
diém sau

A = Annual = Loat tién mat co gia tri bang nhau va kéo dai
dén cudi thdi doan

* n = number = Sé thoi doan tinh 14

i =interest = Lai suat ho&c suét thu lgi trong mot khoang
thoi gian, %



EXAMPLE 1.8

Last year Jane's grandmother offered to put enough money into a savings account to generate
$5000 in interest this year to help pay Jane’s expenses at college. (a) Identify the symbols, and
(b) calculate the amount that had to be deposited exactly 1 year ago to earn $5000 in interest
now, if the rate of return is 6% per year.

Solution

(a) Symbols P (last year is —1) and F (this year) are needed.
P=7 i= 6% per year =1 year
F= P+ interest = 7 + $5000

(b) Let F = total amount now and P = original amount. We know that F'— P = $5000 is
accrued interest. Now we can determine P.

F=P+Pi
The $5000 interest can be expressed as

Interest = F—- P= (P+ Pi) - P

=Pi
$5000 = P(0.06)
_ $5000
2= 006 $83,333.33

Cash |

ash FI:

+ Giai thich thuat nglr (Definition of terms)
« Cash Inflows — lwgng tién vao: lgi tire, thu nhap, tiét kiém, ...

+ Cash Outflows — lwong tién ra: chi phi ban dau, mua sam, chi phi
hoat dong, bdo tri thwong xuyén, dai tu,...

- Dong tién mat thuan/rong (Net Cash Flow equals)
» Net Cash Flow = Cash inflows — Cash outflows
+  Gia thuyét phan tich — Thoi diém két thuc

- Dong tién & diém cudi clia mdt khodng thdi gian xac dinh

- Biéu dd dién hinh

1. Vé dongl/I6 trinh thi gian (Draw a time line)

iTi i
0 1 2 n-1 n

2. Biéu thi dong tién mit (Show the cash flows)
Luén gia dinh dong tién & cudi thoi
t doan (Always assume end-of-
1 period cash flows)! L

I Dong tién dworc biéu thi bing mili tén c6 hwéng
(+ inflow, hwéng Ién; - outflow, hwéng xubng)
1-23

EXAMPLE 1.9

Each year Exxon-Mobil expends large amounts of funds for mechanical safety features
throughout its worldwide operations. Carla Ramos, a lead engineer for Mexico and Central
American operations, plans expenditures of $1 million now and each of the next 4 years just
for the improvement of field-based pressure-release valves. Construct the cash flow diagram to
find the equivalent value of these expenditures at the end of year 4, using a cost of capital esti-
mate for safety-related funds of 12% per year.

Solution
i=12% F=7
=1 0 1 2 3 4@ Year
S A A |
A =351.000.000
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EXAMPLE 1.10

An electrical engineer wants to deposit an amount Pnow such that she can withdraw an equal
annual amount of A; = $2000 per year for the first 5 years, starting 1 year after the deposit, and
a different annual withdrawal of A, = $3000 per year for the following 3 years. How would the
cash flow diagram appear if i = 8.5% per year?

A rental company spent $2500 on a new air compressor 7 years ago. The annual rental income

Solution from the compressor has been $750. The $100 spent on maintenance the first year has in-
creased each year by $25. The company plans to sell the compressor at the end of next year for
$150. Construct the cash flow diagram from the company’s perspective and indicate where the
present worth now is located.

1-25 1-26
Solution
End of Year Income Cost Net Cash Flow
= $§ 0 $2500 $-2500
—6 750 100 650
-5 750 125 625 . . o a
-4 750 150 600 « Pwong lvgng kinh té la sy két hgp cua lai suat va gia tri
. s i . thoi gian cua tién té dé xac dinh khoang tién chénh léch
o3 750 225 525 & cac thoi diém khac nhau, dé chinh 1a dwong lwong kinh
0 750 250 500 té.
1 750 + 150 275 625 . R
« Céac khoan khac nhau cua tién tai th&i diém khac nhau co
- L tri gia ngang nhau trong gia tri kinh té (economic value)
T 8600 g 3623 $106 sau mot
TSSTl_$550 5
e §§215ﬁ _S;;O nam
‘ I t - L&i suét = 6% / nam
P N A N A | Yerr 0
$100 hién tai dwoc cho la twong dwong véi $106 sau mot
nim, néu $100 dwoc dau tw voi lai suat 6% méi nam.
$100 hién tai .
$2500




Manufacturers make backup batteries for computer systems available to Batteries+ dealers
through privately owned distributorships. In general, batteries are stored throughout the year,
and a 5% cost increase is added each year to cover the inventory carrying charge for the dis-
tributorship owner. Assume you own the City Center Batteries+ outlet. Make the calculations
necessary to show which of the following statements are true and which are false about battery
costs.

(a) The amount of $98 now is equivalent to a cost of $105.60 one year from now.

(b) A truck battery cost of $200 one year ago is equivalent to $205 now.

(e) A $38 cost now is equivalent to $39.90 one year from now.

(d) A $3000 cost now is equivalent to $2887.14 one year earlier.

(e) The carrying charge accumulated in 1 year on an investment of $20,000 worth of
batteries is $1000.

Solution

(a) Total amount accrued = 98(1.03) = $102.90 # $105.60; therefore, it is false. Another
way to solve this is as follows: Required original cost is 105.60/1.05 = $100.57 # $98.

(b) Equivalent cost 1 year ago is 205.00/1.05 = $195.24 # $200; therefore, it is false.

() The cost 1 year from now is $38(1.05) = $39.90; true.

(d) Cost now is 2887.14(1.05) = $3031.50 #+ $3000; false.

(e} The charge is 5% per year interest, or $20,000(0.05) = $1000; true.

SimpIeTnter

» Lai don (Simple Interest):

+ L&i = (Gia tri gbc).(Sé thdi doan tinh 1ai).(Lai suét)

+ Lai kép (Compound Interest): Lai kép phat sinh khi lai
duoc thém vao sé tién gbc, do do, tir thoi diém dé tré di,
I3 vay ma da dwoc thém vao ciing kiém dwoc tién |ai
(Interest earns interest on interest). Sw bd sung tién 13i vao
s tién gbc dwoc goi 1a tinh 1ai kép hay nhép vén.

. Tl'n’h lai kép d:é trng bi coi‘ Ia loai cho vay nang |é’i tdi té
nhét, bi ran cam trong nhiéu toén giao, va da bi ké‘t an nang
né b&i luat La M3, cling nhw luat dan sy cda nhiéu nwéec.

1-31

Minimum A-ccep 3

+ Suét hoan vén téi thiéu chap nhan dwoc (MARR) [a mot ty 1&
hoan vén hop ly duoc thiét 1ap cho viéc danh gia va lwa
chon cac phwong an. Mot phwong an la khong kha thi vé
mat kinh té, trir khi né dwoc du kién sé cé ti suat hoan vén
béng MARR. MARR ciing dwoc goi 13 loi tire tdi thiéu, ty 1&
cat, 1ai suét co ban, va lai suat hap dan tbi thiéu.

+ Mé&c du MARR duwoc sir dung nhu moét tiéu chi dé quyét dinh
dau tw vao mét dy an, d6 Ion clia MARR vé co ban 1a van
dé bao nhiéu chi phi dé cé dwoc loi tire can thiét.

+ La suét hoan von toi thiéu clia mét dw &n ma nha quan
ly/cbng ty san sang chap nhan trwdc khi bat dau dw an, trén
co' s& cac rui ro va chi phi co héi so voi cac dw an khac.

11/17/2018



Rate of retum_
percent

" Expected rate of retum on
a new proposal

Range for the rate of return on
accepted proposals. if other
proposals were rejected

for some reason

All proposals must offer
atleast MARR 10— | f— [ ARR.
be considered

Rate of return on

“safe investment™

+ Equity Financing — sg’r dung cac ngudn quy tl‘:l’ loi nhuan gilr
lai, phat hanh ¢ phiéu méi, hodc rét thém vén

+ Debt Financing — mwon vén tir cac ngudn bén ngoai: trai
phiéu, khoan vay, thé chap, von lién doanh,...

11/17/2018

- Céc nhé‘déu tw hy vong sé kiém dwoc lgi nhuan trén
khoan dau tw (von cam két) theo th&i gian.

* MARR duwoc lap b&i cac nha quan ly tai chinh cta cong ty

+ MARR dugc thé hién nhu mét gia tri %

+ Hau hét, néu khong phai tat ca, cac dy an can phai thu
dwoc mét ti 1é twong dwong hodc I&n hon mét gia tri
MARR dinh trwéc

+ MARR duoc thiét 1ap dwa trén:

» Toan bd cac loai chi phi (cost of all types of capital)
« Tro cép cho ri ro (Allowance for risk)

134

Spreac

To find the present value P: = PV (1%, n, A, F)

To find the future value £: = FV(i%,n, 4, P)

To find the equal, periodic value A: = PMT(:%,n, P, F)

To find the number of periods n: = NPER (%, 4, P, F)

To find the compound interest rate i: = RATE (n, 4, P, F)

To find the compound interest rate i: = IRR (first_cell:last_cell)

To find the present value P of any series: = NPV(i%, second_cell:last_cell) + first_cell




Kinh té Ky thuat - (’ng dung cla cac yéu t6 kinh té va
céc tiéu chi dé danh gia lwa chon giai phap

+ Ap dung cac gia tri thdi gian cla tién té
+ Ap dung dwong lwong kinh té
- Gi6i thieu v& MARR

Uéc tinh dong tién
+ M6 hinh héa — So db dong tién
* Nhirng khé khan trong dy toan

+ Vién canh/trién vong — Chon quan diém

1-37
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