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

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

1. Uu diém cha phan tich AW
(Advantages of AW)

2. Thu hoi von/Hoan von & Gia tri
hang nam (CR and AW values)

3. Phan tich AW (AW analysis)
4. Pau tu lau dai (Perpetual life)
5. Phan tich chi phi vong dgi (Lcc

analysis)

CR = Capital Recovery
AW = Annual Worth
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- Ky thuat phan tich phd bién

- D& hiéu — két qua phan tich thwéng dwoc biéu thi
qua $/thdi gian (thwdng la $/ndm)

« Loai trir van dé& vé LCM so véi phan tich PW hodc
FW

- Chi phan tich cho 1 chu ky tudi tho
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- Quy dbi tw PW va FW

> AW = PW(A/P,i%,n)
> AW = FW(A/F,i%,n)
» Lwu y: gia tri n trong cac cong thirc trén tuan theo
gia thuyét “cting s6 nam phuc vu”, tiec n=LCM hoac
n=th¢i gian nghién clru’ (xem chwong trwdc).

+ AW chuyén déi cac dong tién thanh gia tri twong
dwong hang nam.
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- Phan tich AW c6 thé dwoc tinh toan trwc tiép tr mot
chu ky tudi tho

-+ Khéng yéu cau ‘ciing thdi gian phuc vu’ > Khéng
can quy déi vé LCM

- P& so sanh phwong an, lwa chon phuong an cé AW
ti wu
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+ Néu cac phwong an khong cung tudi tho (thoi gian
phuc vu), chi can tinh AW trong mét chu ky duy nhat
cho méi phwong an

* AW cua mét chu ky twong dwong véi AW cla nhirng
chu ky tiép theo (néu tinh toan cho nhiéu chu ky)

Dang The Gia, BM Ky Thuat Xay Dung
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Trong phéan tich P)/V hoac FW, khi cac phu’dn‘g an
khoéng cé cung tudi tho (thdi gian phuc vu), can gia
dinh:

1. Nhu cau cla dich vu co6 tudi tho t6i thiéu 1a bdi sb
chung nhd nhat (LCM) cla cac phwong an xem
xét.

2. Chu ky dong tién dau tién cia phwong an dwoc
chon sé duoc lap lai nguyén ven trong cac chu ky
sau. Nghia la, moi dong tién déu duwoc dw toan nhw
nhau trong méi chu ky.

Ly v: Trong thue té cac gia thuyét nay kho bén virng

Tinh lap lai cia AW
Chuky1 I Chu ky 2 I Chu ky k I

Tim AW cho mét
chu ky duy nhat
($/thai gian)

Chu ky héa theo nam
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_EXAMPLE 6.1

In Example 5.3, National Homebuilders, Inc. evaluated cut-and-finish equipment from vendor A
(6-year life) and vendor B (9-year life). The PW analysis used the LCM of 18 years. Consider
only the vendor A option now. The diagram in Figure 6-1 shows the cash flows for all three life
cycles (first cost $—15,000: annual M&O costs $—3500; salvage value $1000). Demonstrate
the equivalence at i = 15% of PW over three life cycles and AW over one cycle. In Exam-
ple 5.3, present worth for vendor A was calculated as PW = $—45,036.
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Dai v&i phan tich PW hodc FW, can tinh toan cho
thoi gian 18 nam (Bdi s6 chung nho nhat)

9 year Project 9 year Project

» 3 chuky cho dwdn 6 ndm
» 2 chu ky cho dw dn 9 nam

Nhuoc diém: Thye hién nhigu phép tinh quy d6i

Dang The Gia, BM Ky Thuat Xay Dung
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Néu cau hinh dong tién 1a nhw nhau cho dw an 6 nam

va dw an 9 nam, khi d6 sé s dung phan tich AW Solution
Calculate the equivalent uniform annual worth value for all cash flows in the first life cycle.

AW = —15,000(4/P,15%.6) + 1000(4/F,15%,6) — 3500 = $—7349
_ Tim AW cdia chu ky 6 nim When the same comlputation Iis perforrned on each succeeding life cycle, the AW value is
$—7349. Now Equation [6.1] is applied to the PW value for 18 years.
P . Tim AW cua chu ky 9 ndm AW = —45,036(4/P.15%,18) = §—7349
Du an B: 9 nam ky i )
The one-life-cycle AW value and the AW value hased on 18 years are equal.

So sanh AW, (6 nam) va AWg (9 nam)
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+ Cac linh vie vai bai toan (rng dung phan tich AW:
> Sam mdi va thay thé tai san
» Phan tich hoa von
» Quyét dinh mua hay ti san xuét

» Phan tich cac chi phi san xuat
> Phan tich gi tri kinh t& gia ting

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

+ M6t phwong an kinh té can co6 cac woc tinh dong Cho truéc:
tien sau:

> Pau tw ban dau - P

» Gid trj thu hoi (thanh ly) trong twong lai - S P
(Salvage)

> Tudi tho-n P A
> Lai sudt - i% (thng thuong 13 MARR) Quy doi thanh CR
» Chi phi bao tri va hoat dong hang ndm (M&O) o 1| 2| 3| ¢ a1l n

« Thu h6| Vén (CR) 1a g|é tr| twdng GU’O’ng héng nxém .................................................

cua P va S trng véi n va i% cho trwéc (khong ké . ”
Dang ThMa%\ﬂQyTMg(aoyDL% R) Dang The Gia,éﬂ‘}({’gghy Dufgfé u tu} tlrdn dlrdn han ”am CR
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+ CRa mot dang chi phi, do vay thuwdng duoc vé &
phia “am” ctia cau hinh dong tién.

- CR 13 gia tri hang n&m d&c trwng cho “chi phi” dau
tw hang nam cta mét phwong &nco P, S, i% van
xac dinh.

+ CR khéng bao gdm chi phi bao tri va hoat dong
* Quan hé giira AW va CR

CR=AW-AOC
Trong d6 AOC la chi phi hoat dong va bao tri hang

Dang Q& Gia, BM Ky Thuat Xay Dung

Cach1:Tinhtoan CRtr Pva S

CR = —P(A/Pin) + S(A/FEin)

Dang The Gia, BM Ky Thuat Xay Dung

Lockheed Martin is increasing its booster thrust power in order to win more satellite launch con-
tracts from European companies interested in opening up new global communications markets. A
piece of earth-based tracking equipment is expected to require an investment of $13 million, with
$8 million committed now and the remaining $5 million expended at the end of year 1 of the
project. Annual operating costs for the system are expected to start the first year and continue at
$0.9 million per year. The useful life of the tracker is 8 years with a salvage value of $0.5 million.
Calculate the CR and AW values for the system, if the corporate MARR is 12% per year.

Dang The Gia, BM Ky Thuat Xay Dung

(a) (B
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Solution
Capital recovery: Determine Pin year 0 of the two initial investment amounts, followed by the
use of Equation [6.3] to calculate the capital recovery. In $1 million units,

P=8+5(P/F12%.1) = $12.46
CR = —12.46(4/P.12%.8) + 0.5(A/F,12%.8)
= —12.46(0.20130) + 0.5(0.08130)
=§-247

The correct interpretation of this result is very important to Lockheed Martin. It means that
each and every year for 8 years, the equivalent total net revenue from the tracker must be at
least $2,470,000 just to recover the initial present worth investment plus the required return of
129% per year. This does not include the AOC of $0.9 million each year.

Annual worth: To determine AW, the cash flows in Figure 6-2a must be converted to an
equivalent AW series over 8 years (Figure 6-2b). Since CR = $—2.47 million is an equivalent
annual cost, as indicated by the minus sign, total AW is determined.

AW = —2.47 — 0.9 = $—3.37 million per year

This is the AW for all future life cycles of 8 years, provided the costs rise at the same rate as
inflation, and the same costs and services are expected to apply for each succeeding life cycle.

Cach 2: Tinh toan CRtr Pva S
(A/Ein) = (A/Rin) — i

CR = —P(A/Bin) + SI(A/Bin) — ]
—[(P— 5(4/Pin) + 5]

Q Trir bét moét lwong S tir gia tricua P, (P -S)
O Quy déi (P - S) vé gia tri hang nam
O Thém lwgng tién 13i do S gay ra trong mdt nam, S.i
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P = $12.46 million S =$0.5 million
n =8 years i=12%
AOC = $0.9 million per year

QTinh CR theo Céch 2:
CR =-[(12.46-0.5)(A/P,12%,8)+ 0.5(0.12)]
= $-2.47 million per year

AW=CR-AOC=-247-0.9
=$ - 3.37 million per year

Dang The Gia, BM Ky Thuat Xay Dung

MGt nha may sén xuat vat liéu xay dwng quyét dinh
dau tw mot déx chuyén san xuat véi thoi gian st
dung day chuyén 1a 18 nam.

Co chi phi dau tw ban dau la 250 triéu VND va mét
lan dau tw thém tri gia 50 triéu VND vao cudi nam
thir tam.

Gia tri thanh ly cia day chuyén 1a 10% cta chi phi
dau tv twong duong.

Lai suét 4%/n&m. Tinh CR theo 2 cach?

Dang The Gia, BM Ky Thuat Xay Dung
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EXAMPLE 6.3

Heavenly Pizza, which is located in Toronto, fares very well with its competition in offering
fast delivery. Many students at the area universities and community colleges work part-time
delivering orders made via the web. The owner, Jerry, a software engineering graduate, plans
to purchase and install five portable, in-car systems to increase delivery speed and accuracy.
The systems provide a link between the web order-placement software and the On-Star system
for satellite-generated directions to any address in the area. The expected result is faster, friend-
lier service to customers and larger income.

Each system costs $4600, has a 5-year useful life, and may be salvaged for an estimated
$300. Total operating cost for all systems is $1000 for the first year, increasing by $100 per
year thereafter. The MARR is 10%. Perform an annual worth evaluation for the owner that
answers the following questions. Perform the solution by hand and by spreadsheet.

(@) How much new annual net income is necessary to recover the investment at the MARR
of 10% per year?

(b) Jerry estimates increased net income of $6000 per year for all five systems. Is this project
financially viable at the MARR?

(¢) Based on the answer in part (5), determine how much new net income Heavenly Pizza
must have to economically justify the project. Operating costs remain as estimated.

4/4/2018

- Pbi vai cac Qhu’onlg an loai trtr nhau, chon phu’,o’ng
an c6 AW thap nhat (theo chi phi) hoac cao nhat
(theo lgi nhuan)

+ Noi cach khac, chon phwong an cé AW t6i .

+ Néu AW<0 v&i MARR, phwong an (theo loi nhuan)
khoéng kha thi vé mat kinh té vi dau tw ban dau
khong thé ti]u hoi dworc (v&i lai suat MARR) trong
thdi gian tudi tho cua phwong an.

Dang The Gia, BM Ky Thuat Xay Dung

Figure 6-3 $1500

Cash flow diagram used to
compute AW, Example 6.3.

$23,000

Dang The Gia, BM Ky Thuat Xay Dung
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Solution by Hand

(a) The capital recovery amount calculated by Equation [6.3] answers the first question.

Il

CR = —5[4600(4/P,10%,5)] + 5[300(4/F,10%.5)]
—5[4600(0.26380)] + 5[300(0.16380)]

= §-—5822

Il

The five systems must generate an equivalent annual new revenue of $5822 to recover the
initial investment plus a 10% per year return.

(h) Figure 6-3 presents the cash flows over 5 years. The annual operating cost series,
combined with the estimated $6000 annual income, forms an arithmetic gradient series
with a base amount of $5000 and G = $—100. The project is financially viable if
AW = 0 at i = 10% per year. Apply Equation [6.2], where A is the equivalent annual
net income series.

AW = CR + A = —5822 + 5000 — 100(4/G.10%.5)
=$-1003

The system is not financially justified at the net income level of $6000 per year.

(¢) Let the required income equal R, and set the AW relation equal to zero to find the minimum
income to justify the system.

0 = —5822 + (R — 1000) — 100(4/G.10%.5)
R = —5822 — 1000 — 100(1.8101)
$7003 per year

I
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EXAMPLE 6.4

Luby’s Cafeterias is in the process of forming a separate business unit that provides meals to
facilities for the elderly, such as assisted care and long-term care centers. Since the meals are
prepared in one central location and distributed by trucks throughout the city, the equipment
that keeps food and drink cold and hot is very important. Michele is the general manager of this
unit, and she wishes to choose between two manufacturers of temperature retention units that
are mobile and easy to sterilize after each use. Use the cost estimates below to select the more
economic unit at a MARR of 8% per year.

Hamilton (H) Infinity Care (IC)

Initial cost P, § —15.000 —20,000
Annual M&O, §/year —6.000 —9.000
Refurbishment cost, § 0 —2,000 every 4 years
Trade-in value S, % of P 20 40
Life, years 4 12
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Solution
The best evaluation technique for these different-life alternatives is the annual worth method,
where AW is taken at 8% per year over the respective lives of 4 and 12 years.

AW, = annual equivalent of P — annual M&O + annual equivalent of S
—15,000(4/P.8%.4) — 6000 + 0.2(15,000)(A/F.8%.4)

= —15,000(0.30192) — 6000 + 3000(0.22192)

=$-9,863

1l

AW = annual equivalent of P — annual M&QO — annual equivalent of refurbishment
+ annual equivalent of S

= —20,000(4/P,8%.12) — 9000 — 2000[(P/F.8%.4) + (P/F8%.8)|(4/P.8%.12)
+ 0.4(20,000) (4/F.8%,12)

= —20,000(0.13270) — 9000 — 2000[0.7350 + 0.5403](0.13270) + 8000(0.05270)
=§-11,571

The Hamilton unit is considerably less costly on an annual equivalent basis.
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The U.S. Bureau of Reclamation is considering three proposals for increasing the capacity of the
main drainage canal in an agricultural region of Nebraska. Proposal A requires dredging the
canal to remove sediment and weeds that have accumulated during previous years’ operation.
The capacity of the canal will have to be maintained in the future near its design peak flow be-
cause of increased water demand. The Bureau is planning to purchase the dredging equipment
and accessories for $650,000. The equipment is expected to have a 10-year life with a $17.000
salvage value. The annual operating costs are estimated to total $50,000. To control weeds in the
canal itself and along the banks, environmentally safe herbicides will be sprayed during the ir-
rigation season. The yearly cost of the weed control program is expected to be $120,000.

Proposal B is to line the canal with concrete at an initial cost of $4 million. The lining is
assumed to be permanent, but minor maintenance will be required every year at a cost of
$5000. In addition, lining repairs will have to be made every 5 years at a cost of $30,000.

Proposal C is to construct a new pipeline along a different route. Estimates are an initial cost
of $6 million, annual maintenance of $3000 for right-of-way, and a life of 50 years.

Compare the alternatives on the basis of annual worth, using an interest rate of 5% per
year.

Dang The Gia, BM Ky Thuat Xay Dung

- Dau tw thwong xuyén (perpetual or permanent
investment) khéng cé théi gian két thac (tudi tho).

+ Néu P |a gia tri hién tai clia phwong an co tudi tho vo
cung thi AW duwoc xac dinh bang cdng thic

AW =A=Pij
+ AW thuc chét 1a sé 1ai hang ndm (vo thei han) ctia P

Dang The Gia, BM Ky Thuat Xay Dung

Solution

Since this is an investment for a permanent project, compute the AW for one cycle of all recur-
ring costs. For proposals A and C, the CR values are found using Equation [6.3], with ny = 10
and nc = 50, respectively. For proposal B, the CR is simply P(1).

Proposal A

CR of dredging equipment:

—650,000(4/P,5%,10) + 17,000(A/F.5%,10) $ —82.824

Annual cost of dredging —50,000

Annual cost of weed control —120,000
$—-252.824

Proposal B

CR of initial investment: —4,000,000(0.05) $—200,000

Annual maintenance cost —5,000

Lining repair cost: —30,000(4/F,5%.,5) —5,429
$-210,429

Proposal C

CR of pipeline: —6,000,000(4/75%.50) $—328,680

Annual maintenance cost —3,000
$—331,680

Proposal B, which is a permanent solution, is selected due to its lowest AW of costs.
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BOE &)
Cap vo chdng dwoc nghi huu & tudi
30 nh& khéng mua nha

Cap vo chong Canada néi rang nhé chi thué nha chir khéng mua ma ho
a4 c6 thé nghi vigc dé di khap thé gioi.

Thir ba, 16/8/2016 | 08:12 GMT+7

+ Nguwéi My d4 lam gi @é dwge nghi hwu treére tudi 40

Kristy Shen va Bryce Leung déu & d6 tudi 30 va vira nghi huru nam ngoai
voi hon mét triéu USD trong ngan hang. Gié [a ltc ho di du lich thé gigi.

Bi mat clia ho 1a gi? C&p ve chdng nay néi ring ho dugc séng nhur mo' béi
vi d4 tir chéi gidc mo ma tat ca chung ta déu co dat t6i: s& hiru mét can
nha.

"Dé & mét sy sung bai. Ai cling mong c6 dwoc né", Leung, 34, néi ngén
gon véi CBC trudc khi anh va vor cat canh té Nhat Ban.

"B6 me tirng gao 1én bao t5i phai mua nha suét 8 nam qua. Ho noi rang

'néu clr di thué nha, con chi 14 ké that bai", chj Shen, 33 tudi, ké. Nhung chi

da ching minh diéu nguoc lai.
http://giadinh.vnexpress.net/tin-tuc/tieu-dung/cap-vo-chong-duoc-nghi-
huu-o-tuoi-30-nho-khong-mua-nha-3453158.html
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EXAMPLE 6.6

At the end of each year, all owners and employees at Bell County Utility Cooperative are given
a bonus check based on the net profit of the Coop for the previous year. Bart just received his
bonus in the amount of $8530. He plans to invest it in an annuity program that returns
7% per year. Bart’s long-term plans are to quit the Coop job some years in the future when he is
still young enough to start his own business. Part of his future living expenses will be paid from
the proceeds that this year’s bonus accumulates over his remaining years at the Coop.

(a) Use a spreadsheet to determine the amount of annual year-end withdrawal that he can an-
ticipate (starting 1 year after he quits) that will continue forever. He is thinking of work-
ing 15 or 20 more years.

(b) Determine the amount Bart must accumulate after 15 and 20 years to generate $3000 per
year forever.

Dang The Gia, BM Ky Thuat Xay Dung

Diagram for a perpetual

P =$8530 series starting after 15
years of accumulation,
Eper15="7 Example 6.6.

Dang The Gia, BM Ky Thuat Xay Dung

Solution by Spreadsheet

(a) Figure 6-5 presents the cash flow diagram for n = 15 years of accumulation at 7% per
year on the $8530 deposited now. The accumulated amount after n = 15 years is indicated
as Flg..15 = ? and the withdrawal series starts at the end of year 16. The diagram for
n = 20 would appear the same, except there is a 20-year accumulation period.

The FV function displays the total accumulated at 7% after 15 years
as $23,535. The perpetual withdrawal is determined by viewing this accumulated amount
as a P value and by applying the formula

A= P(i) = 23,535(0.07) = $1647 per year

Answers for n = 20 years are displayed in column E. At a consistent 7% per year return,
Bart’s perpetual income is estimated as $1647 after 15 years, or $2311 per year if he
waits for 20 years.

Dang The Gia, BM Ky Thuat Xay Dung
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(b) To obtain a perpetual annual withdrawal of $3000, it is necessary to determine how much
must be accumulated 1 year before the first withdrawal of $3000. This is an application of
the relation A = P(i) solved for P, or

_ A _ 3000 _
=007 = $42,857

This Pvalue is independent of how long Bart works at the Coop, because he must accumulate

this amount to achieve his goal. Figure 6-6, row 13, shows the function and result. Note that

the number of years 12 does not enter into the function = 3000/B13.

Comment

The NPER function can be used to determine how many years it will take for the current
amount of $8530 to accumulate the required $42,857 at 7% per year. The row 15 function in-
dicates that Bart will have to work at the Coop for just under 24 additional years.

Dang The Gia, BM Ky Thuat Xay Dung

Phan tich chi phi vong d&i (LCC) st dung phuwong
phap AW hoac PW dé danh gia dw toan chi phi cho
toan bd vong ddi ctia mét hodc nhiéu dy an.

- Phan tich AW: Hau hét cac phan tich LCC lién quan
dén tinh chi ph| dac biét néu chi cé mét phwong an
dwoc danh gia.

Phan tich PW: Néu ky vong cé doanh thu ho&c cac
khac biét lgi nhuan gilra cac phwong an.

Dang The Gia, BM Ky Thuat Xay Dung
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- Dy toan can bao gébm toan bo vong doi tir giai doan hinh
thanh y tu’o’ng (conceptual stage) dén khi thiét ké va phat
trién duw an, trong subt giai doan van hanh, va tham chi ca
dén giai doan giam dan (phaseout stage) va két thuc
(disposal stage) dy an.

- Céc chi phi truc tiép va gian tiép deu dwoc bao gdm chi tiét
den murc c6 thé. Nhirng khac biét vé dw bao doanh thu va
tiét kiém gitra cac phwong an ciing can duoc ké dén.

+ Chi phi tryc tiép: vat liéu, nhan luc, th|et bi, Lcung rng vat tw
va cac chi phi khac cé lién quan truc tiép dén san pham,
quy trinh hoac hé théng.

+ Chi phi glan tiép: thué, quan ly, phép ly, bao hanh, chét
lwong, ngudn nhan lyc, bao hiém, phan mém, mua hang, ...

Dang The Gia, BM Ky Thuat Xay Dung
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- Phan tich LCC dwoc ap dung hiéu qua nhét khi c6 ti I dang ké
trong chi phi vong doi (hau mua sam), lién quan t&i dau tw ban
d4u, dwoc chi tiéu cho cac chi phi trwc tiép va gian tiép khi van
hanh, bdo tri va cac chi phi twong ty khi hé thong hoat dong.

+ Vi du, danh gia hai lya chon mua sam thiét bj v&i thoi glan st
dung ky vong la 5 nam va chi phi M&O tlr 5% dén 10% cda khoan
dau tw ban dau khéng yéu cau phan tich LCC.

. Tuy nhién, chung ta hay g|a dinh rang Exxon-Mobil muén danh
gia thiét ké, xay dung van hanh, va hd tro mét loai va kiéu tau
ch& dau mai, co thé van chuyén dau trén nhitng khoang céch dai
clia dai dwong.

+ Néu chi phi ban dau 1a 100 triéu do la v&i chi phi hd tro va van
hanh tir 25% dén 35% cla sb tlen nay trong subt 25 ndm vong
doi thi phan tich LCC sé gitp hiéu rd hon vé tinh kha thi ctia dw
an.

Dang The Gia, BM Ky Thuat Xay Dung

Giai doan mua sam (Acqwsmon phase) tat carcae
hoat dong trwdc khi phan phéi san pham va dich vu.

- Binh nghla nhu cau (Requwement deflnltlon) Xac
dinh nhu cau khach hang, danh gia nhu cau lién
quan dén hé thdng duw kién, chuan bi hé so nhu cau
cla hé théng.

* Thiét ké co s& (Prellmlnary design): NC tién kha thi,
ké hoach y twéng va phat thao, dwa ra quyét dinh
“Dau Tw/Khéng Dau Tu”.

- Thiét ké chi tiét (Detailed design): Cac ké hoach chi
tiét ve nguén lyc - von, con I’IQU’O’I co s¢ vat chét,
hé thong thong tin, tiép thi, v. v..;Co thé mua lai tai
san, néu hop ly vé mat kinh té.

Dang The Gia, BM Ky Thuat Xay Dung

Requirements Acquisition and
and installation
design

|

Costs

Operating and
maintenance

Phaseout
and disposal

17
Start Time End of

life cycle
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Giai doan van hanh (Operatlon phase) tat ca cac
hoat dong dang van hanh, san pham va dich vu.

+ Giai doan xay dwng va thwc hién: mua sam xay
dwng va thuc hién cac bd phan clia hé théng; Thir
nghiém; Chuén bi;.

+ Giai doan st dung (Phan Ién nhét clia vong doi): s
dung hé théng dé tao ra san pham va dich vu.

Cham duwt va thanh Iy (Phaseout and disposal
phase): Bao gom tat ca cac hoat dong dé chuyen déi
sang mét hé théng mai; Loai bd / tai ché / xtr ly hé
thong ci.

Dang The Gia, BM Ky Thuat Xay Dung
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Equipment acquisition (years 1 and 2)
Current equipment upgrades (year 2)
New equipment purchases (years 4 and 8)

Annual equipment operating cost (AOC) (years 3-10)

Marketing, year 2
years 3-10

year 5 only
Human resources, 100 new employees for 2000 hours
per year (years 3-10)
Phaseout and disposal (years 9 and 10)

r R
/’ s
S B o Vi
Reduced
total LCC
Committed Committed

8T 8T c
=] Actual %

E =4 g
S 3

4
| | I ; Time | | , Time |
T T T ] 1 T T 1
A Op 4{ |l Acquisition | Operation
phase phase phase phase
(a ()
. Figure 6-8

LCC envelopes for committed and actual costs: (a) desigil, (5) improved design 2.

Consumer habits study (year 0) $0.5 million

Preliminary food product design (year 1) 0.9 million

Preliminary equipment/plant design (year 1) 0.5 million

Detail product designs and test marketing (vears 1, 2) 1.5 million each year

Detail equipment/plant design (year 2) 1.0 million

$2.0 million each year
1.75 million
2.0 million (year 4) +
10% per purchase
thereafter
200,000 (year 3) +

4% per year thereafter

$8.0 million
5.0 million (year 3)
and —0.2 million
per year thereafter
3.0 million extra

$20 per hour (year 3) +
5% per year
$1.0 million each year

4/4/2018

| EXAMPLE 6.7

In the 1860s, General Mills Inc. and Pillsbury Inc. both started in the flour business in the Twin
Cities of Minneapolis-St. Paul, Minnesota. In the decade of 2000 to 2010, General Mills pur-
chased Pillsbury for a combination cash and stock deal worth more than $10 billion and inte-
grated the product lines. Food engineers, food designers, and food safety experts made many
cost estimates as they determined the needs of consumers and the combined company's ability
to technologically and safely produce and market new food products. At this point only cost
estimates have been addressed—no revenues or profits.

Assume that the major cost estimates below have been made based on a 6-month study
about two new products that could have a 10-year life span for the company. Use LCC analy-
sis at the industry MARR of 18% to determine the size of the commitment in AW terms.
(Time is indicated in product-years. Since all estimates are for costs, they are not preceded by

a minus sign.)
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Solution

LCC analysis can get complicated rapidly due to the number of elements involved. Calculate
the PW by phase and stage, add all PW values, then find the AW over 10 years. Values are in
$1 million units.

Acquisition phase:
Requirements definition: consumer study

PW = $0.5
Preliminary design: product and equipment
PW = 1.4(P/F18%,1) = $1.187
Detailed design: product and test marketing, and equipment
PW = 1.5(P/A18%,2) 4+ 1.0(P/F.18%,2) = $3.067

Operation phase:
Construction and implementation: equipment and AOC

PW = 2.0(P/A.18%.2) + 1.75(P/F18%,2) + 2.0(P/F18%4) + 2.2(P/F.18%.,8)

_ (L‘H

8
L1 (PIE18%,2) = $6.512

+0.2 011
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Use: marketing

PW = 8.0(P/F18%.2) + [5.0(P/A.18%8) — 0.2(P/C.18%8)] (P/F,18%.2)
+ 3.0(P/F.18%,5)

= $20.144
Use: human resources: (100 employees) (2000 h/yr)($20/h) = $4.0 million in year 3
1 - (Losp
1.18
PW = 4.0 |[—5 15 | (P/F18%.2) = $13.412
Phaseout phase:

PW = 1.0(P/A,18%.2)(P/F.18%,8) = $0.416

The sum of all PW of costs is PW = $45.238 million. Finally, determine the AW over the
expected 10-year life span.
AW = 45.238 million(A/P,18%,10) = $10.066 million per year

This is the LCC estimate of the equivalent annual commitment to the two proposed
products.
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» Phan tich AW dugc wa chudng hon so véi phan tich
PW.

 Phan tich AW chi can thwc hién cho mét chu ky tudi
tho clia cac phwong an.

+ Phan tich AW thuan loi hon khi tudi tho cac phwong
an khac nhau.

« Phwong an AW phai tuan theo gia thuyét cau hinh
dong tién 1a nhw nhau trong céc chu ky tiép theo.

- Dbi v&i phwong an kéo dai vo han, AW = P

Dang The Gia, BM Ky Thuat Xay Dung
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