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Abstract

The purpose of this study is to develop the Generalized Depreciation Function (GDF) and Winfrey
Depreciation Function (WDF) by reviewing methods for the depreciation accountings. The Depreciation
Accounting Models (DAM), including straight-line model, declining—balance model, sum-of-the-year-digit model
and sinking fund model presented in this paper, are reclassified into the charging pattern of increasing type,
decreasing type and constant type. This paper also discusses the development of the GDFs based on convex
type, concave type and constant type according to the demand pattern of product, frequency of plant usage,
deterioration of time, relative inadequacy, Capital Expenditure (CAPEX) and Operating Expenditure (OPEX) of
the Total Productive Maintenance (TPM). The WDFs presented in this paper depict a sudden degradation of
plant performance by measuring the change of TPM activity at the midpoint of useful life of asset. The WDFs
are classified into left-modal type, symmetrical type and right-modal type by varying the value of skewness
and kurtosis. Moreover, three increasing patterns, such as convex, concave and linear types, are used in this
paper to present the distinct identification of WFDs by using Instantaneous Depreciation Rate (IDR) in terms of
Performance Depreciation Function (PDF) and Depreciation Density Function (DDF). In order to have better
understanding of depreciation models, the numerical examples are used for evaluating the Net Operating Less
Adjusted Tax (NOPLAT) and Economic Value Added (EVA). It is concluded that the depreciation models
showing a large dispersion of EVA require the adjustment of NOPLAT and Invested Capital (IC) based on the
objective cash basis and net operating activity for reducing the variation of EVA.
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<Table 1>°|A 7123457} BVBOY(Book Value at
Beginning of Year), "l\@77dZiH] DD(Depreciation
Density), F277H42M] CD(Cumulative  Density)<]
A= (222 2

BVBOY, = POC
BVBOY,= BVBOY,_,— DD,_,
CD, = CD,_,+ DD, (2)

<Table 1> POC=12000%, FSV=2,000¥, n=5
Wy 9 (Dol 28 DD, = (12,000-2,000)/5=2,000
d/dolm (2)219] #Al 2Jste] CD, & gtttk

DCT, 8¢ AE% (Declining-Balance Method, Fixed
Percentage Method)< (2)4]3 7o) U3 AZES
7127457 BVBOYell 34 wid 3732w DD,
£ ek Ad=el 7P B Avpdzte] o]Folxith
= 540l 9o wERE IR FSV7E 0o Alto]
L7t wol stk

1

DD,= BVBOY,x (1— (FSV/POC)" ) (3)

<Table 1>°14 POC=12000¢, FSV=2000%), n=>5
dd A 3 o A sle] A DD, =
12,000%(1-(2,000/12,000)"/5)=36140]9 (2), (3)212] 3

Alell 2Jste] DD, ¢} CD, & -8t

DCT, &8¢ AFFAH(Sum of the Year's Digit
Method)-& AEWHS] 55 £o2 ARlsly] of#e
735 gl gk AAARIAe] HlE2 (1)
A3} o] wide] I PIzE Aldshe gheligolth

n—t+1

(4)

<Table 1>°14 POC=12000%, FSV=2,0009, n=5
dd A9 @Al 28 DD, =(12,000-2,000)x5/15=
33339/delH (2), (D2l 93] DD, ¢t CD, & gt

ICTEe] 7Ha7] 3% (Sinking Fund Method)& -l
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ol wide] 3] DD, = (5)213 2ol
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Added)¥]L, H71E ¢Js] WACC(Weighted Average
Cost of Capita)E A3

DD, = (POC— FSV)(i/(1+4)" = 1)(1+i)"" (5)

7138 DD, & T8k & vk whELe POCo
AREFAS FSVel a7 2A4S 22 33 3
A T APIE A3 SUkslete] Tt

DD,= POC(i/(1—1+i) ")— F(i/((1+4)"—1))
— BYBOY, X i (6)

G2 )2 ek PHn ohg At
gk 2102 VRt <Table 1>¢14 POC=12,000
2 FSV=20009), n=54, i=WACC=10%% 7%
DD,=12,000(0.1/(1-1.1"°))-2,000(0.1/(1.1°
-1))-12,000x0.1= 1,638/l (2), (6) = (5)2
°)&] DD, ¢ CD, & -3k},
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Step 1 : Operation of DDF
PDF
ICT
cqar
DCT]
t
Step 2 : Calculation of CDF by
Accumulating DDF
CDF
DCT
cCT
ICT
t

DDF : Depreciation Density Function, CDF :
Cumulative Density Function, CCT :
Constant-Charge Type, DCT : Decreasing-Charge
Type, ICT : Increasing-Charge Type, TFDF :
Depreciation Function in termas of Tax and
Financial Perspective

[Figure 1] Implementation Steps of TFDF
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e 77Pzek  TEDF(Depreciation  Function
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<Table 1> DD and CD of TFDF

Year DDE BVBOY DD CD
Type

CCT 12,000 2,000 2,000

DCT1 12,000 3,614 3,614

! DCT2 12,000 3,333 3,333

ICT 12,000 1,638 1,638

CCT 10,000 2,000 4,000

9 DCT1 8336 2,526 6,140

DCT2 8,667 2,666 5,99

1ICT 10,362 1,801 3,439

CCT 8,000 2,000 6,000

DCT1 5330 1,756 7,396

3 DCT2 6,667 2,000 7,999

ICT 8361 1,982 5,421

CcCT 6,000 2,000 8,000

4 DCT1 4,074 1,227 9,123

DCT2 5334 1,333 9,332

ICT 6,579 2,180 7601

CcCT 4,000 2,000 10,000

5 DCT1 2,347 877 10,000

DCT2 4,001 638 10,000

ICT 4,399 2399 10,000

DD : Depreciation Density, CD : Cumulative
Depreciation, TFDF : Depreciation Function in terms
of Tax and Financial Perspective,

BVBOY : Book Value of Beginning of Year
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EVA= NOPLAT— CC (7)

<Table 2> EVA of TFDF Models

tem | PPR| 2 3 4 5
Type
Sales 20000 | 20000 | 20000 | 20000 | 20,000
OGS 14000 | 14000 | 14000 | 14000 | 14000
& SAGE
EBITDA 6000 | 6000 | 6000 | 6000 | 6000
CCT | 2000 | 2000 | 2000 | 2000 | 2000
DCTL | 3614 | 25% | 17%6 | 1227 | &8
T e s | 2606 | 2000 | 133 | 668
ICT | 1638 | 1801 | 1982 | 2180 | 239
CCT | 4000 | 4000 | 4000 | 4000 | 4000
DCTL | 23% | 3474 | 4244 | 473 | 514
EBIT

DCT2 | 2667 | 333 | 4000 | 4667 | 5332
ICT | 4362 | 419 | 4018 | 3820 | 3601
CCT | 1000 | 1000 | 1,000 | 1000 | 1,000

— x| DCTL | 597 89 | 1061 | 1193 | 128
(25%) | DCT2 | 667 84 | 1000 | 1167 | 1333
ICT | 1091 | 1050 | 1,006 | 95 900
CCT | 3000 | 3000 | 3000 | 3000 | 3000

DCTI | 1780 | 2605 | 3183 | 3580 | 38%

NOPLAT
DCT2 | 2000 | 250 | 3000 | 350 | 3999

ICT | 3271 | 3149 | 3013 | 2865 | 2701

ccT | 120 | 1000 | 80 | 600 | 400

DCTL | 1200 | &6 | 583 | 407 | 25

T Toer [0 | s | e | am | aw
ICT | 120 | 1036 | 86 | 68 | 440

CCT | 1800 | 2000 | 2200 | 2400 | 2600

woa LDet | s | ade [ aew [ arm [ s

DCT2 800 1,633 2,333 2,967 359
ICT 2071 2,113 2,157 2,207 2,261
COGS : Cost of Goods Sold, SAGE : Sales and General
Administrative Expense, EBITA : Earmnings Before Interest
and Tax and Amortization, DD : Depreciation Density,
EBIT : Eamings Before Interest and Tax, NOPLAT : Net
Operating Profit Less Adjusted Taxes, CC : Capital Charge,
EVA : Economic Value Added

(7)2)©] NOPLAT# CC: wl& Sales, 77Hd7hi]

ALle wlE&<7 COGS, #ufde]n] SAGE, 9ol
EBIT, 771424 ¢dglo]e] EBITDA, % 2lA(Tax),
SHARE IC, 7Fed vt AREH]-8 WACCel o3l (8)2]3%
o] ik

m\‘ L LS

NOPLAT= Sales— COGS &SAGE— DD— Tax

= FBITDA— DD— Tax
= EBIT— Tax
CC= ICx WACC
= BYBOY, X WACC (8)

EVAE= @2F0)9] Jo)dat ololis} 3)7e] o
& Fpg7bElE NOPLATS A4 dAgsgs o5

3 AT RN 247 ICE, FA AR
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3k E == A A (Comprehensive Income Statement),
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&S UNe] EVAXZEZ &4 gobet o Qlar, AL
APelA AR 71997k 9] A2 E-835h= EVA
of o 7G-S AT A AAY e AvFE
Adgs T, =9 5 Aok
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Expenditure)oll 9]t An|tx Filo] Fx24 02 o] F
A= ZH$EA], Concave PDF Typed} 7Zo] 7]
= ol F2 Aes st Aol ARt
WP% dstol] o3 =rlel AGABHE  o]FoixIth
Convex PDF Types A&%F t# FoujdHe] #ES
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22 FAE Xste] TPMEse] AHEA, 3735S,
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Stepl : Identification of Performance Models
Using PDF

PDF
oncave PT

Linear BT

vex P

Step?2 : Estimation of CDF Models Using PDF
CDF

Concave CI-= Convex PT

Linear CT-= Linear PT

Convex = Concave PT

Step3 : Calculation of DDF by Successive
Differencing of CDF

DDF
Increasing DT = Convex CT

M Constant DT = Linear CT

Decregsing DT = Concave CT

t

PDF : Performance Depreciation Function, CDF :
Cumulative Depreciation Function, DDF : Depreciation
Density Function, PT : PDF Type, CT : CDF Type,
DT : DDF Type, GDF : Generalized Depreciation
Function

[Figure 2] Implementation Steps of GDF
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<Table 3> Concave CDF by Varying DP

05 0.8647 | 09817 | 09976 | 09997 | 1.0000

1 06364 | 08705 | 09567 | 09883 | 1.0000

15 04883 | 0.7636 | 0.8%67 | 09649 | 1.0000

2 04287 | 06886 | 0.8463 | 09420 | 1.0000

2.5 0.3813 | 06369 | 0.8082 | 09230 | 1.0000

3 0.34% | 05999 | 0.7793 | 09079 | 1.0000

35 03269 | 05725 | 0.7571 | 08958 | 1.0000

4 0.3100 | 05615 | 0.739%5 | 08359 | 1.0000

5 02868 | 05215 | 0.7138 | 08711 | 1.0000

10 0.2419 | 04607 | 06587 | 08379 | 1.0000

20 02206 | 04302 | 06297 | 0819 | 1.0000

40 02101 | 04151 | 06149 | 08099 | 1.0000

50 02081 | 04120 | 06120 | 08079 | 1.0000

100 0.2040 | 04060 | 0.6060 | 08040 | 1.0000

200 02020 | 04030 | 06030 | 0.8020 | 1.0000

1,000 | 02004 | 0.4006 | 06006 | 0.8004 | 1.0000

10,000 | 0.2000 | 0.4001 | 0.6001 | 0.8004 | 1.0000

DP : Depreciation Parameter, CDF : Cumulative
Depreciation Function

<Table 4> Convex CDF by Varing DP

Year
DP

—10,000 | 0.2000 | 04001 | 0.6001 | 0.8004 | 1.0000

<Table 5> DDF Using Concave CDF

ear
DpP

05 08647 | 01170 | 00159 | 0.0021 | 0.0003
1 06364 | 02341 | 0082 | 0.0316 | 00117
15 04883 | 02748 | 0.1331 | 0.0682 | 0.0351
2 04287 | 02599 | 01577 | 0.0957 | 0.0580
25 03813 | 02556 | 01713 | 01148 | 0.0770
3 034% | 02504 | 01794 | 0128 | 0.0921
35 03269 | 02456 | 01846 | 0.1387 | 0.1042
4 03100 | 02415 | 01830 | 0.1464 | 0.1141
5 02868 | 02347 | 01923 | 01573 | 0.1289
10 02419 | 02188 | 01930 | 01792 | 0.1621
20 02206 | 02097 | 019% | 01898 | 0.1805
40 02101 | 02050 | 0.1998 | 0.1950 | 0.1901
50 02081 | 02039 | 02000 | 01939 | 0.1921
100 02040 | 02020 | 0.2000 | 0.1980 | 0.1960
200 0.2020 | 02010 | 02000 | 0.1990 | 0.1980
1000 | 02004 | 0.2002 | 02000 | 01998 | 0.199%6
10000 | 0.2000 | 02001 | 0.2000 | 0.2003 | 0.1996
DP : Depreciation Parameter, DDF : Depreciation
Density Function, CDF : Cumulative Dpreciation
Function

<Table 6> DDF Using Convex CDF

Year
DP

—10,000 | 0.2000 | 0.2001 | 0.2000 | 0.2003 | 0.199%6
—1,000 | 0.1996 | 01998 | 02000 | 0.2002 | 0.2004
—100 | 01960 | 01980 | 02000 | 0.2020 | 0.2040
—10 01621 | 01792 | 01980 | 02183 | 0.2419
—5 01289 | 01573 | 01923 | 02347 | 0.2868
—4 01141 | 01464 | 01835 | 02415 | 0.3100
—35 | 01042 | 01387 | 01846 | 02456 | 0.3269

—1,000 | 01996 | 0.39%4 | 05994 | 07996 | 1.0000

-3 00921 | 0128 | 01794 | 02504 | 0.34%

—100 | 01960 | 0.3940 | 0.5940 | 0.7960 | 1.0000

—25 | 00770 | 01148 | 01713 | 02556 | 0.3813

—10 0.1621 | 0.3413 | 05393 | 0.7581 | 1.0000

—2 0.0580 | 00957 | 01577 | 02599 | 04287

-5 0.1289 | 0.2862 | 04785 | 0.7132 | 1.0000

—15 | 00351 | 00682 | 01331 | 02590 | 0.5046

—4 0.1141 | 02605 | 0.4485 | 0.6900 | 1.0000

-1 00117 | 00316 | 00862 | 02341 | 06364

—35 | 01042 | 0.2429 | 04275 | 06731 | 1.0000

—05 | 00002 | 00022 | 00159 | 01170 | 0.8647

-3 0.0921 | 0.2207 | 04001 | 0.6505 | 1.0000

—25 | 00770 | 0.1918 | 0.3631 | 0.6187 | 1.0000

—2 0.0580 | 0.1537 | 03114 | 0.5713 | 1.0000

—15 | 00351 | 01033 | 0.2364 | 0.49%4 | 1.0000

—1 0.0117 | 0.0433 | 0.129% | 0.3636 | 1.0000

—05 0.0002 | 0.0024 | 0.0183 | 0.1353 | 1.0000

oA AAsHE GCDF= A3 to] wpE
] 7 el wE rpdtbeiRle
A Y= AFgrE ol &dlon (949 2
ny, ng< 278 AX%7] AFT} vpxEhd
f-414=0] DP(Depreciation Parameter):=
< A3k 7Pz slebn g ot

e =2

Moo |y
2
N
Y

o,
Jo
ofh
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<Table 7> DD and CD of CDF

CDF
Year BVBOY DD CD
Type
Linear 12,000 2,000 2,000
1 Concave 12,000 3,813 3,813
Convex 12,000 1,621 1,621
Linear 10,000 2,001 4,001
2 Concave 8187 2,506 6,369
Convex 10,379 1,792 3413
Linear 7,999 2,000 6,001
3 Concave 5,631 1,713 8,082
Convex 8587 1,980 5,393
Linear 5,999 2,003 8,004
4 Concave 3,918 1,148 9,230
Convex 6,607 2,183 7581
Linear 3,996 1,996 10,000
5 Concave 2,770 770 10,000
Convex 4419 2,419 10,000

Linear CDF : DP=10,000, Concave CDF : DP=25,
Convex CDF : DP= —10, GDF : Generalized
Depreciation Function, DD : Depriciation Density, CD :
Cumulative Depreciation

_ 67 (t— n,L)/DP)/(l _ 67 (n,an,L)/DP)

)

GCDF(t)= (1

2ol e n=51del A3 n,;=0, ny=5%
4% DP=10000 = -10,000014  [Figure 2]2]
Linear CDF 3< zt=th (949 GCDF(t)ol DP=
05~1,00001 w2 FS F3FH <Table 3>7} 22
Convex CDF Type®] 3+ 7HA™ DPgto] 2=
[Figure 2]¢] Linear CDF Type™} Hoizith (9)2]¢]
GCDF(t)oll DP=-05~-1,00001 w2 S shd
<Table 4>2} £ Concave CDF Typed] +32 74
] DPZko] #5542 [Figure 219 Linear CDF Type®}
71X e o pdzmlE g-eh7] 91gk DDF(t)
+ CDF()-CDF(t-1)ell ]3] <Table 5>, <Table 6>
I o] e = lom ofo tjgk ABRYE [Figure
21e} Zt

<Table 4>°4 POC=120009, FSV=2,000¥, n=5
| A9 wdel A7) DD(Depreciation
Density)+= Linear CDF Type¥ uw <Table 5>2] DP
=10,00021 0.2001, 0.2000, 0.2003, 0.1996& POC-FSV
2 % F el 2H7b elia] <Table 7>%
o] 3, Concave CDF Type¥d uw|, <Table 5>9]
DP=25%1 7$-2] <Table 7>3} o] 3t} wpxz}
A& Linear CDF Type¥ uw] <Table 6>2] DP=-10%]1
0,1621, 0.1792, 0.1980, 0.2183, 0.24195 723z

oA <Table 7>3F o] -t} =3k <Table 7> 7
2 7Pz CD(Cunulative Depreciation)= 242t
<Table 3> <Table 4>2] DPel| s|dsl= 3-8 POCe}
EFSVel 211 Z57Pd2vlel wste] 44 78 <+ Uk

<Tahle 8> EVA of GCDF Models

CDF
Item 1 2 3 4 5
Type
Sales 20,000 | 20,000 | 20000 | 20,000 | 20,000
—Co
GS
N 14000 | 14000 | 14000 | 14000 | 14000
SAGE
EBIT
6000 | 6000 | 6000 | 6000 | 6000
DA
Linear | 2000 | 2001 | 2000 | 2003 | 1996
Conca | oo | s | 1713 | 1148 | 770
— DD ve
Conve |11 | 1792 | 1980 | 2188 | 2419
X
Linear | 4000 | 399 | 4000 | 3997 | 4004
Conca
21 ma | o4 4852 | 52
S 187 | 3, 287 | 482 | 52
Conve
4379 | 4208 | 4020 | 3812 | 3581
X
Linear | 1,000 1,000 1,000 999 1,001
“Ta | Conca | op g | o | 1213 | 1308
X ve
(25%) | Conve
1005 | 1052 | 1006 | 93 | 8%
X
Linear | 3000 | 3000 | 3000 | 2998 | 3003
NOPL | % | g0 | o5z | 3215 | 3630 | so
AT
3284 | 3156 | 3015 | 2859 | 2636
X
Linear | 1,200 1,000 800 600 400
Conca | yony | s19 | s | s | o7
—CC ve
Conve | yon | 1088 | 89 | esr | 4w
X
Linear | 1800 | 2000 | 2200 | 2398 | 2603
Conca
M0 | 1764 | 2652 | 3247 | 3665
EVA ve ’
Conve _
2084 | 2118 | 2156 | 219 | 2244
X

Linear CDF : DP=10,000, Concave CDF : DP=25, Concave
CDF : DP=—10

3.2 A%57IX| &34 GCDFe EVA 3§

gwrst CDF  77M32bedl  GCDF(Generalized
Cumulative Depreciation Function)% DP=10,000¢]
Linear Type, DP=25% Concave Type, DP=-10%]
Convex Type?] 37F4] 3ol st EVAE H|u, H7}
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<Table 9> Relation of TFDF and GCDF

Charge Function TFDF GCDF DDF CDF PDF
Constant —
CI;: Straight Line DP=10000
~Charge
& Method or
Function -10,000
t t t
‘Declini
Decreasing e
h ~Balance Method DP=1,000
alige -Sum of the Year's ~05
Function -
Digit Method . "
t
I .
ncreasing Siking Fund DP= 1,000
—Charge
. Method ~-05
Function
t t t
Pulse-Charge One-Hoss Shay
Function Method
t t t

DDF : Depreciation Density Function, CDF : Cumulative Depreciation Function,

PDF : Performance Depreciation Function

3t Ail= <Table 83 Zt}. <Table 8|4 Linear
Type?! 7% NOPLAT-> 30009 %o 53 o]
o] WAF o} EVA= Z7]ol Hlal Z7]el 159 S7}
3FAE Concave Type$! 749 NOPLAT2 %7] 1,640
HollA 7] 3922907 248) 713 wbA EVAE %
7] 440904 2] 3645002 8.3HH§ iﬁ;] =73}
gtk ololl Hld] Convex Type?l 7% NOPLATZ}
EVA: Z7]oA @7]e ZF7F H]gﬂ ﬁj‘ 089, 1.1
Hj= Al WsAdol itk weEkA Convex Type<
PR ES Aesls 7]de AEgelo)e)
NOPLAT AHgAl A4 @g-2lel ol 77Pd7t o
9lo] s ¥ ngo] &AF Er)ol Aot
HA] FeF dfof shH, ob&y Tk IC H7F A
AUt o]ele] A ], WSFHERTE Ed e
N H7 A Fes AL sHE FIAHE A 0]
] O 7\2%# 4107], 011;]_ ]%47_” @Ei’yﬂ EVAQ]
A d g o 7|7 tigk TRt
Q1A ¢tAl "t} Linear Type 94 EVA
%0171 Az FAAEL ICo] Aol W&
Z a3l Convex Typed 7Hd4nd
WEH NOPLATH EVAS ¥&
FAHE APl A 7194717 S
How Frhks = Qlrh

ARl A 2] R

N

>
flo
1-

ol
o,
tlo

i)
oXx,

ol:o 1-)]1 Ol-ﬂ
N oox
=2 mlo mlo Y

QE

Boyo g
rr N g
~

o
- 4
L
o

2
3 rlo

i ox o & 1o o (B 1o
X, i e )
)
S

=
&

o
=
X o

2 TFDF(De

preciation Function in terms of Tax and Financial
Perspective)dl] tlgt AL8Ad5@do e dutkst CDF
772k GCDF(Generalized Cumulative Deprecia
tion Function)®] #A= <Table 9>¢} 2t} GCDF&=
Wbdztstelle DPe] Ade] uhek AR el the
FARPEES o83t Y WA AldE &84
1 F7Rdzmle] ARte] 7kl <Table 9>°llA]
One-Hoss Shay MethodE 27304 AFsA] &
Pulse-Charge Function®. & 1ED#AR|72o] dAe] A%
o] A== 3] Anlol| A85= PRt

<Table 10> CDF and DDF According to the WDF
Types

WDEF | Depreciat
Type | ion Type
PDF 09823 | 0.7093 | 0.2461 | 0.0683 | 0.0000
Lg CDF 0.0177 | 02907 | 0.7539 | 09412 | 1.0000
DDF 0.0177 | 02730 | 04632 | 0.1873 | 0.0583
PDF 09935 | 0.784 | 0.2146 | 0.0045 | 0.0000
Sg CDF 0.0045 | 02146 | 0.784 | 09955 | 1.0000
DDF 0.0045 | 0.2101 | 05708 | 0.2101 | 0.0045
PDF 09693 | 0.7793 | 0.2468 | 0.0007 | 0.0000
Ry CDF 0.0302 | 0.2202 | 0.7532 | 0.9993 | 1.0000
DDF 0.0302 | 0.1900 | 05330 | 0.2461 | 0.0007
WDF : Winfrey Depreciation Function

1 2 3 4

()]
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Stepl : Identification of Performance Models Using
PDF

PDF

t

Step?2 : Estimation of CDF Models Using PDF

CDF /

t

Step3 : Calculation of DDF by Successive—
Differencing of CDF

DDF

Symmatrical Type : S
Leff-Modal Type : L Right-Modgl Type : R

t

PDF : Performance Depreciation Function, CDF : Cumulative
Depreciation Function, DDF : Depreciation Density Function,
WDF : Winfrey Depreciation Function

[Figure 3] Implementation of WDF
4. Winfrey 273242389 &
4.1 Winfrey 27322389 E4
[Figure 3]¢] PDF =48 Au|9] | Z71°0

gre] Ao
Foph gels Frel MRAelA F43] Aol
=3

WA HElR, ol TPMBEFY AfFr|l %)

£

N

I

T FlA Aol FA3] vhmAE ¥
A €k o]¥3k PDFA S48 YeR)
AREEe] 78S 7 A A =
e o Sz 2y Winfreyd7F Atk Winfrey 7+
PR &2 [Figure 3]9] DDFe] RE=g-9-2 Xl
w2} Left-Modal Type(B-$-2] Z=<3H7), Symmetrical
Type(3-$-2] = ==37F), Right-Modal Type(*3<%-$-
grre)ol glom 7b7h L Typee L,~L; 6%, S
Type2 S,~Ss 774, R Type2 R, ~ R; 5747+
EAE o] T Ly, S;, Ry Typel DDF (10)4] 3}
2t

N

DDFof Ly=612(1+ —g 0oy )

_ 1069907304 5
13.35543784

t41.22119072 \ 10.15754020

+8.19722280(1 + ——— i — '
( 6.98766177 )

(1 LT L22119072 )5 s

x (1
16.85048078

2
DDF of Sy= 15.61048797(1fﬁ)“"“”'8

_ 040224 |y 19077843
DDF of R, 9'0594067(H12.38788195)

_M)L?E)QSWG
6.67527345
1—0.69961 4 19664858
+6.06359763 (1 + === o)
y (1_M)221134707
3.45678267

< (1

< (1

(10)

Winfrey #7M3258e] A4 1) o SA 2%
o] A5 7Hxsketa44121 PDF] 21 ii) PDFE o83
CDFe] 4 ii) CDFel 144 245 &3 DDF
4k iv) DDFE o] &3 vid 77Pd7zii) o] ibs o
o]Fo]zlt},

<Table 10>°14 POC=12,000%], FSV=2,000%, n=5
W A9 L, Typed PDFE (10)Ael wjg] Axke
FAE[R]Z ol&dhA 09323, 07003, 0.2461, 0.0588,
0.00000]™, o] 1|4 wiFH CDF7} ¥ i DDF(t)=
CDF(t)-CDF(t-1)& &3l 73k 0.0177, 0.2730, 0.4632,
0.1873, 0.0588¢] ¥t} o] H]&e POCSE FSVe] A%l
1000095 27t 8 59 <Table 11>2] vid 7714
ZH] DD(Depreciation Density)7} =™, o] +2&}7
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1} <Table 10>¢] CDFH]E&<] POCS} FSVE] A& + <Table 12> EVA of WDF Models
7 Tz CD(Comulative Density)o] WOF
- Tt 1 2 3 4 5
o}k S; Type, Ry Type®] wiid 7H7pd2h] DD} +4 | Type
IAZYE L, Typedt o] <Table 10>% ©] &3] Sales 20,000 | 20,000 | 20,000 | 20,000 | 20,000
A FEPA <Table 11>3 2t} — QOGS 14000 | 14000 | 14000 | 14000 | 14000
& SAGE
EBITDA 6000 | 6000 | 6000 | 6000 | 6000
<Table 11> DD and CD of WDF Ly = 20 | 462 | 1em .
Year DDF Type BVBOY DD CD —DD S3 45 2101 | 5708 | 2101 45
L 12,000 177 177 Rj 302 1900 | 5330 2461 7
1 S3 12,000 45 45 Lg 583 | 3270 | 1368 | 4127 | 5412
Ry 12,000 302 302 EBIT S3 595 | 38%9 292 389 | 59%
Ly 11,823 2,730 2,907 Rs 5698 | 4,100 670 3539 | 5993
2 Sy 11,955 2,101 2,146 Lg 1456 318 342 1,032 | 1333
R; 11,698 1,900 2202 (;T/a)x Sy | 149 | 9% 73 95 | 14%
Ooo
Ly 9,093 4632 7,539 R3 14% | 1,025 168 5 1,498
3 Sg 984 5,708 7854 L3 4367 | 2452 1026 | 309% | 4059
R 9,798 5,330 7532 NOPLAT | S3 4466 | 2924 219 2024 | 4466
Ly 4461 1,873 9412 Rj 4273 | 307 502 2654 | 44%
4 Sg 4146 2,101 9955 Lg 1200 | 1182 909 46 250
Ry 4468 2461 9993 —cc S3 1200 | 11% 985 415 205
L 2588 588 10,000 Ry 1200 | 1170 980 a7 201
5 S3 2,045 45 10,000 Lg 3167 | 1270 117 2649 | 3800
R3 2,007 7 10,000 S3 3266 | 1728 | —7e6 | 2509 | 4261
EVA
WDF © Winfrey Deprec.1at1on F@ct19n, DD : Depreciation Ry 0323 s | 1,39 1457 350
Density, CD : Cumulative Depreciation 3
WDF : Winfrey Depreciation Function
<Table 13> WFD Measures
Charge
; WDF DDF CDF PDF IDR
Functions
Left-Modal Co?cave
T Type
e /\ <SP<2
; t
Bell-Shaped _ Convex
Charge Symmetrical Type
Method Type SP>2
t t
t t
L' -
Right-Modal near
T Type
e /\ SP=2
t t

IDR : Instantaneous Depreciation Rate, SP : Shape Parameter
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4.4.2 Winfrey Z7M3223(WDF)2] EVA
g

Winfrey 77Md53 F Ly Type, S; Type, Ry
Type®] EVA°l tigh v, H7k= <Table 12>$} 2
t}. S, Typed NOPLATOIA, R; Type EVA°A,
W&+ 571 =3¢ W 27} 2199, T E A
| o2 By Anw AdE el &5
55 133 NOPLATH ICe] ZHo=2 EVA
J= =0 AEAGe NE des wdafof &
o Ly Type Sy Type, Ry Typeol Hla drj#o=
NOPLATZ} EVAe] wWHEAo]l A Yyehsth S,
Type, R; Type°ol L, TypeXt} NOPLAT¥ EVA®
T Fol F AL 2ol 5% Aol S 543
olx] w2 FA7PmIZY A=) witelth eyt
A Al 7 Y EF TPMEAE S0l Tk 7|5

st Adnje] Agd dFgs & A FL
I

O

[ere] (¢} =

2 Al FARE ofet s Astel w
w7pEAn e sAIA el M e FFAHEIAG
+ EVAe| ZA 938 = 5 Utk
2AHTA A Left-Modal — Type,
Symmetrical Type, Right-Modal Type =5 9 S#}
HFe] s ABFHE war glo] FHE|7F 8o
kA ) weld & Ao A= DDFE PDFZE e
ZAX3= IDR(Instantaneous Depreciation Rate)=
<Table 13>3¥} #Zo] AAste] 4 5 SP(Shape
Parameter)®] ZL7|el w2 77P3AE 2o Al
S WS sk WS AAISFITH

D & @7olMs AAF-aRAA e 4714 7P

7tR S EBIT, NOPLAT, EVA=® vli, H7}slith
dENY  dedAME ueds  Z7Iel EBIT,

S5 W EVAZE 2765} wolel] 328 S7ksh

A7 TSPz o] A7M57kEle] o8] EVAZ)

g% ot A LAEte] ebdEm Awkg
Z

= ]
= ANEAA S} grbgztel AN} Tbs s

30 oo
f

2) 2 AFelAE Tl Fasid, dh
o] AREHIE, AIRHHsh A xFE R s
TPM CAPEX¢} OPEX AH|7dfA &5 npa ddt
s} FAVESE sk 27 gl E
o] A7l wet 7 FHsE 2 F Concave
Typed} Linear Typed NOPLATO|A ¥t} EVASA]
HsAdo]l AXEZ AARA dago)o w5 JdE
5o 7o) NOPLAT# Fslahte] 37kl a+-dtk
2184} Concave Type> NOPLAT, EVA7} &5 W%
ol 7Hg Zol FFAREAPGAIA 71977 S5
= AFAYE 7oz s = gl

3) TPMFH A A stz sl Aujul8r
Fhell Mo dojuli= 37F4] f8<] Winfrey 77}F
AR S A AEHITE Winfrey 28 5 L, Typeol S,
Type, R; TypeXEt} NOPLAT, EVAZ} %7] &7]9
Hlsl 1ol 7 zfel7h Aot 7HA By BT
TPME-sWste] AsAstel wa 7H7Pdztlol o)A
T 7177 AAl A" 5 dvks Ale HolErh

4) Winfrey 7H7Pd7tReds 34otaA] o S} meke]
T-o] PDF(Performance  Depreciation
Function) 2t} Convex, Linear, Concave®] Z7}3]€19]
37 FEez kel F-Eo] 715k IDR(Instantane
ous Depreciation Rate)9] Z7HIZHEE AASFATH

T AT EE TFrEE, ALY TPM E-50]
AAEE ARE gigor dukst 7rplziey 9

Winfrey H7F32Eg 2] Ak 48l Atk

A== 5
R
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