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Questions about Depreciation

o What is depreciation?
(depreciation) (L)) LY/ e

Depreciation is a bookkeeping method
reflecting the reduction in the value of an
asset(project, site, equipment) based on age,
use, or output.
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Questions about Depreciation

* Is depreciation a cash flow?

Depreciation is not a cash flow.
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» Why do we consider depreciation?
Depreciation is of interest to us because of
Its impact on income taxes (which are cash
flows!)
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Questions about Depreciation
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Engineers need to learn about depreciation
because their design decisions can affect the way
Investments and annual operating costs are
treated from an income tax perspective.
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Depreciation Amount

“The amount of the annual depreciation
depends upon several factors, including:

(1)Cost basis or investment in the property,
(2)Date placed in service,

(3)Estimated useful life,

(4)Salvage value for certain methods,
(5)Method of depreciation used.”
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Depreciation Terminology

cost basis. taxpayer’s investment (purchase
price plus improvements, additions, and/or
installation) — also called unadjusted basis

depreciation allowance: the depreciation
charge or deduction for a given year

book value. cost basis less capital recovered,
such as depreciation allowances - also
called unrecovered investment, adjusted cost
basis, and adjusted basis
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Depreciation Terminology (cont’d)

recovery period: time over which the cost
basis can be recovered, keyed to 3, 5, 7, 10,
15, 20, 27.5, or 31.5 years, depending on
type of property involved.

salvage value: estimated market value at the
end of the asset’s useful life

useful life: estimate of duration of use of the
asset by the taxpayer
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Depreciable Assets

Depreciable property

(1)must be used In business or be held for
the production of income,

(2)must have a life longer than a year and be
determinable,

(3)must be something that Is loses value
from natural causes.
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Straight-Line (SLN) Depreciation
(Aasiivual) 48, yhal) ) cilil) audl) 45, yh

P = cost basis

F =salvage value

/1 =recovery period

d, = depreciation allowance for year ¢
B, = book value at the end of year ¢
d, = (P-F)/n=SLN(P,F,n)

B, = P-1d,
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Straight-Line (SLN) Depreciation
(Aasiivual) 48, yhal) ) culil) audl) 45, yh

1-Straight Line Depreciation (SLN ) :

Annual depreciation charges from a uniform annual series

dt = &2

B n

Bt=P —{ tdt)

dt : depreciation allowed at end of each year t : no. of year P:present value
Bt :Unrecovered investment book value at end of each year F : salvage value
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Example

A\ &J}Lﬂ".n:l‘lﬁl.ﬁlhjﬁﬁijhjl_']ﬁﬁ"ia-rkkaE‘;@J&_ﬁghjl_}“@‘:ﬂlﬁ'_ﬁffﬁf\ -l
JI_‘II_I.‘_"II‘nJAJAer Mﬁ%um&|ﬂﬁibbﬂl}¢th§_‘m

_mli ) A B 2 ga gl ARlE

-- = ) Al

22all Cpe ddmy i) yeal

5 -
N R NN (T

= ) Al

5;\_:_‘1....-.‘.\ JL".‘.&‘E"I (':r"'“" BIETEL E- I

Principles of Engineering Economic Analysis, 5th edition



Example

A surface mount placement machine is being purchased
for $500,000; it has an estimated useful life of 10 years and
a salvage value of $50,000 at that time. Determine the
depreciation allowance for the 51" year and the book value
at the end of the 5" year using SLN.

P =3$500,000; F=350,000; 7=10; t=5

d-= ($500,000 - $50,000)/10 = $45,000
=SLN(500000,50000,10) = $45,000

B;=$500,000 - 5($45,000) = $275,000
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Example 9.2

A surface mount placement machine is being purchased
for $500,000; it has an estimated useful life of 10 years and
a salvage value of $50,000 at that time. Determine the
depreciation allowance for the 51" year and the book value

at the end of the 5" year using SLN.

P =3$500,000; F=350,000; 7=10; t=5

ds= ($500,000 - $50,000)/10 = $45,000 Notice: no
=SLN(500000,50000,10) = $45,000 minus signs

B. = $500,000 — 5(\_\000) = $275,000
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Ex.1

P=1600000 ,

F=100000 . n=5

1-Straight Line Depreciation ( SLN ) :
Annual depreciation charges from a uniform annual series

WP=F)

a) By Straight Line L ==
Bt=P -(tdt)

dt = 202002 300 000 ks depecoton stowedseendofeschyesr  teno.ofyesr  Presenulu
Bt :Unrecovered investment book value at end of each year F : salvage value

Foy dt Bt

0 - 1 600 000

1 300 000 1 300 000

2z 300 000 1 000 000

3 300 000 /00 000

4 300 000 400 000

5 300 000 100000 2s.v 0.k
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Sum of Years’ Digits (SYD) Depreciation
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= depreciation allowance for year ¢

= book value at the end of year ¢
=2(n—-t+ 1)(P- FAln(n+1)]
=SYD(cost,salvage,life,per)

B, = F+[(P-FA(n-n(n-t+1)[n(n+1)]]
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Calculate the SYD depreciation allowances and
book values for the $500,000 surface mount
placement machine, including a useful life of 10

Example

years and a salvage value of $50,000.

~—+

SYD

d.

B:

0O ~NO O~ WDNPEFELO

O

10

$81,818.18
$73,636.36
$65,454.55
$57,272.73
$49,090.91
$40,909.09
$32,727.27
$24,545.45
$16,363.64
$8,181.82

$500,000.00
$418,181.82
$344,545.45
$279,090.91
$221,818.18
$172,727.27
$131,818.18
$99,090.91
$74,545.45
$58,181.82
$50,000.00

dt =

n-(t-1)

= n(n+1)/2

(P-F)

(n=t)(n—-t+1)

Bt=(P-F)

1 (n+1)

+F
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Sum-Of-Years Digits (SOYD) Depreciation

d.=[(N+1-t)/SOYD](P-F)
SOYD = N(N+1)/2
(which is the sum of years’ digits; i.e. 1+2+3+4+5 in our example)

o _ Book Value
SOYD depreciation causes larger decreases in A

book value in earlier years than in later years. / SOYD Depreciation

looks like this.

$S

Depreciable life = N years'
19
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Sum-Of-Years Digits (SOYD) Depreciation

Example 11-3 An asset has a cost of P = $900, a depreciable life of N = 5 years, and a

salvage value of F = $70. With SOYD depreciation, we would compute the following

Year Multiplier | Depreciation Charge Sum of Depreciation Book Value at
(ay charges up to yeart end of year t

(BVY)

0 $900

1 5/15 $277 $277 623

2 4/15 221 498 402

3 3/15 166 664 236

4 2/15 111 775 125

5 115 55 830 70

The product of the multiplier and B-S for the year is the depreciation charge for the year.
Note the multipliers add to 1.
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