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AAE Aol o] ARAES oj¥i By SAHEI e TAE BARAET
o ¥ 7Z|7HE<SH =49 date]l Holgtrl. Bohm-Bawerk(1890)7F A& ARLAE FA 7
7t2 BAAE AP old FUdE =) ALKHYULH, oo dY dEHY ATF=EE
Schumpeter(1954)%} Kendrick(1976)& & 4 it #H2¢ £ol9M 714 Kiker(1968),
Triplett(1992), Mamalakis(1992) §¢] <18 & &4& HEon e AL HE AEL
o] olg A Aot 4L AAds oEE 2AYE ¢ F I A7 ol § H F
AR FAH] e A EATEA oiF AE2E FH9 of2EL Ward(1976) %
Osada(1992)% 9 94 o} A" v 4,

o] =R £ gxe AR =4L HEoFHEW AT o) ol AEARY 5
AW 9)E Mamalakis(1992)8 uwhe} wiZd F& 9n)g A (core definition)dl ¥
A 248 §Fo ARAE FA4RE AASEY Uk =¥ Pyo(1988)(1992)1 4 AHg-&
FAEAEQ AWML AAETH FAA FANY7INE 196E7HAZ A

olHe] A ZF(Pyo, 1988, 1992)¢} Wlm3ted thg3 Fo] AA F rHAY o7t gl
o Az, oy dAFdAE U4 old A7 uEE FPoE FARLAES FASNR, F
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ol ¢AEABM HEAFY. SAZ, 196849 o)A Add AE2ES FAS=HE S,
olA e AT e 1968 A AEAS AN LS 25 g4 19689 ojF9) Y
A AEAR WSS 195390l 1968de] AF ABFAd FFAs FAF AFHE
Abgatgon, skl 1987¢ ol¥ g AxY MERE JEAEY A4 oM E 1987d 4
AU EL AHEeE diA FFYEARALDAL) AEE o &3e] TF UFUEE A
st




<Abstract>

Estimates of Fixed Reproducible Tangible Assets
in the Republic of Korea, 1954-1596

Pyo, Hak K.

The debate on how to define capital and how to measure it has been described in the
economics literature as either pandora’s box or black hole. A century has passed since
Bshm-Bawerk(1890} first pointed out the lack of transparent and consistent definition of
capital. Schumpeter(1954) initiated the capital debate and Kendrick(1976) followed it up in
decades later but it is still far from being resolved as evidenced in recent reviews hy
Triplett(1992) and Mamalakis(1992). The data situation in the country conditions the
estimation of capital measures by its statistical authorities. The measurement problem in
developing countries is worse as underscored by Ward(1976) and Osada(1992).

In the present study, I have adopted the core definition of capital which is the
narrowest one among alternative definitions along Mamalakis(1992) and updated and
improved my earlier estimates in Pyo(1988)(1992) on fixed reproducible tangible assets in
Korea

The major differences in estimating methodology of the present study from my earlier
ones lie in two aspects: The first difference form earlier studies, 1 generate net capital
stocks first and then convert them into gross stocks by using the reciprocal of the
residual cost ratio(net stock/gross stock) reported on National Wealth survey in 1968,
1977 and 1987. The second difference from earlier studies is the treatment of pre-1968 in
all industries and post-1987 estimates of gross and net stocks in Manufacturing. For
pre-1968 estimates, I have avoided using 1968 fixed weights by industries and have
generated changing weights by regressing the post-1968 weights on a linear time trend
variable over the period of 1953-1968. On the other hand, for post-1987 estimates, I have
updated weights of Manufacturing industries by utilizing Census and Manufacturing

survey data avoiding the use of fixed weights reported in 1987 National Wealth Survey.
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¥ AedME FARA dte ARAEL] AdE HoY guE A
¢ Mamalakis(1992)el 428t A3t ot Mamalakis(1992)0] wj=2wd
ARLe] EFeojeof st FAPAYN F99 A FHEI] HaAME AL
s {means-of-production)” 2] 7|, “A4"E A4S Dproduced means of
production)”®] 7] B “W-TA(durability)”®] 7]1&& wE£dtoo} jioh YA
Fe] Z)Eeld, omE Aol ARo g2 FHI AHAME 20| A4kd

o Abgrbsshy AAE AEEE YR AMula2F BAANZ F glofok

F-i" —

g ¥ ol 2uAEdAE AR Ego] Holof drie Aotk A
A Qs vEeE2MY AR I AL GiEolojof & B ol
gt AAate] hgsol fivks Aotk EF WTAY r]Ed 2Y FEx

Ato] ofe] FA7|he] HA FHLA2A Y MU|2E AFTEE Ailojo]of
gt

3. 714 FAMY Ha

OECD+¥ ISDB(International Sectoral Data Base) T&Algle dFdozm -

1960-1995M &} 713t BT ALARG FAstUT 2ol T4
oz A $HY AR2EARI FALLYARS FAGE ol




ISDBY AELE A5E F833, FAARTT EMSA &= HAfide= o
A 2 (perpetual inventory method) S A-&3led A8} o] w A&3)
= &4 (survival function)® ZrFwitk g Aol dd, OECDE 49
“21dd A3 7] 3dd(delayed linear retirement pattern)"& AF£3ti v}

BEA(H A4 A A ZAS; Bureau of Economic Analysis)e] FA&= Al
AdAE FAE AT FrAR AE glom AAA7EH 9
d cARA2ES Yristz Qo =3 BEAE 9T7ARYd o3 A
FFEAA T FoAAe wjzt & oA AL FriHer EHAN F A4
W FE ol &3t HrAs Ao 2M FALAES FAFAT

olo] whal] {9 FRFARAE ZIEQEDZHE T A EAste I
Ae xR g Hrleke Aol7l doW SARAEES FAELE
Hads 2 A{e o8 @rhdggd 98 A4 He= A7EE 58
=Astm glth EE g2 FREAZAN: TuAFHANA FEabx] Fu)s}
& B/ &R RAHFEI A B T FA Y Aoy w7

£ 5& u#shA gvhe HoAM @2 A%YE A2 Yok

A

4 HAEANE HBAZS 2

FREAZAIRDE o] 4389 'IBEAf’J WA RARRE e R AgE-R
Abd ARAES A oy, fEuete] As FaAt v R o] A
of g FAARY H&d G FAARZ A Yeng FAZLAES
WA FAT F IRZALY A7HE(residual cost ratio)E o} &3t FHAHE

EY
A £ARAES FA87] dstd, F AY VEE SALLE A
Ak F 71FdAlele EAAERE AL GFAVEIRENE o143

184 73 #A7HEE ol &3t tdFgAZ/FdHEEE o
EL A& @3, 19689 ofd ¥ 19874 o] -9




Aol ol2fd WPE o] 8¥ 5 YonE FTARRE o8t

AEA Feid AR2Ee ARA FHE 59 FB(FALAE, HA
TEUE, TFE, F744], JAEHNLE Wire] JEFAZARIZEE
Zzte] H &S T Fol AN 7 AUE AE2E FA Ave A48l
FAs A,

Az AFAEFE AELELS A9 Affod wet AFYE 287)
Adeg o] ARAEE FAST AYE ARAE FAA 7E AF
AR LF IRFAZAIRY MY AR, A AEFE Aad o)A
T8 AxY ARFE, AEA FHE AE259 v &S AHEETh 1987
W olFe TFTHAML BIN, g THIFYEARANRLALE T 7@
THRAARS ARt Feid H &S o] 8E AT

5 414 47

g7l zke] 1953-96W 9 7|ZHE¢H @ AAE FARAE 2 &4
Pakd 28¢ Jadg. $ARLEL BUAAL JEoE AT o
108%9 Z7t4¢ 7128w, ARAEL d9F o 109%9 27188
1EeA. A 1 2 AAAL 570 Agol HAH 19624 o] F&] AR~
& 1 ol nlE WS ¥ FHEE HHUD 19629 o] Fo AA G
7138 A7](1962-72)2F $71(1980-1996)0.2 o] B v, A7dlX 718
4 oS & 748 71295

I B SRR R
2 TN FAE SAEAE Y FALAEN QI AE-AEHLL

A&HQ F7 FAE Holu gt ¥, = AAE 19708 g Fur Fo
29 AFHE Add gt kFo] Ha FisAn AR g 49
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AR-AENEL ARG B2 B8O o5z 7)

3 B84E Folt ZRtE A% $9¢ Fstd Fdan don 6
g 5 vk A % AAE AN 59 BFuchs 5E4E Fole o
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2) <@ 1>9 ol&dlE H7] Y3 2¥E AT

3) p24 SMK(K,L,5) = > SMK(K,L,M)°|22 ZSMK(KLS5 = 2f €

EoAHE 2% & vER.

4) 5 ARAE-AE zRARL] FAA U o FAAMN Rt
e 5Eea, AT dE d7(Kim and Hong, 1997)9}9] H| &
F7He

(£) .

5) AEA FEE ALAE ulEE AAF glo] 4 FREAELAR
o Aol 7lgtele AR2AE WS FHRIHC] AEFH 2, 19689
o]z 1987 olF¢] 7|ztell HEHNE 2AB7} gl DAWEE AL
45198

6) HENMNE AFAE FIALS W ojHe thE FA Aite
A7)& EXo] g AN FHE FeeA Hr&& FF HEoho
FAR2EL FASEH FA S
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1L A&

B odFE 1054-1006 9] Z)7tEet =9 AEAES A 4 AEE S
A 43E 2 ok o7)dA fele AELAEE B - JuAdg A9
sta AAY FHed mﬁlﬁ o of7)e] WEsE FAgE
7lEH o7 Py0(1988)(\i992)94 A2} 3 2 o) | gk, 2} E A~ E(gross capital stock)9]
A S cEHe A - QAN Hol 71 & EFolein B ¢ o

AAG Aol glot ARLES J¥A AR FFer) e TAAR F
AeA g oW AAEd =42 el Hol AR EA37] o ol
Alaolth, 49 AE =3 (capital debate) 22 ¥# R o] =& &3] #xety 4
ZHPandora’s box) B E¥ E(black hole)oletn ¥ HEZ ZAAAS A&
M7l 23 M=ol ftv) 718 Boshm-Bawerk(1890)= “E83tAx A4A
o3 BEd 714 Fo¢ APdEe] WANHY A2 EYgsy A A
olclof gton ulZ o]l E FFHe ofuly, 2F, EF ¥ FHTHQ HEY
ZEA dole] Huul'm A FH g up vk AHY AEES ofgA Ao S4F
Addsdl WE FRe A2 ddstAw, EHY Ao= Schumpeter(1954)s)
Kendrick (1976)¢ & 4 ot zey vlzd &2 4N 742 Kiker(1968),
Triplett(1992), Mamalakis(1992) Fo] ol3@ =4& HEl3zn e AL 1Y
ARAE e HAT A9 Qo] duh o HARIZE & 7 U o
F1} ol & Ji5# EAREZ 9% dFHe e AY EAFE oy A
E 2409 olal€L Ward(1976) ¥ Osada(1992)5 < & o7 AAQ vt Ao}

o] =59 EAHL o)g} & AR &=L HEFHTH A= Aol oy A
BAEo ZAWYE Mamalakis(1992)E wel vzZ3 2 onlg g9
(core definiion)d] FHAA &4 T2 ALE2AE FAAFAE AAs=d Sl
t}h, ARAES 7hA Fe9 oo G &= FAE Kendrick(1976)2 &
£ A=d, 2= 4% FAE(total capital) & 9&HQ IAAAEA A A&
TEREeE T8stE L5 458 F&dc FHo2 AT v o 2= 7AA
7} 2481 It JERE4E F B (means-of-nonmarket production)® % 13
AAHEEH), FRAHANGES, FE, 98, 2d, B o)FEu| &) FHEHAL
R&D)M| L 55 T2 TgA7|n vl Y= #Hiff(Pyo, 1988)2 Fdo &
A RS AL G #Fo) Ay NE2EFH AAE CEH 4 A3,
Pyo(1992)dl s R, AuAd, 2uUTA 2 oeRbe FEPoEH

‘l.*t--{.l,.lfﬁ




Goldsmith(1975)2] Aoz &atd ALE~Fe FAZHAE WY v Ud. =T
Pyo(1993)9l M= Kendrick®] @9 &8 €59 AdH2AEE FAs3 REDFA
Arg ol&dtd FAT FHEAANG FAE T FAE FAZLE AAMG
ob glvh E@ 28 e AHAEATNE o|fetd AT FAMITE A4
A3 (Pyo, 1995)el Q&8 Fx 9 nNEgAdA AAAEL AW F7EHE Al
39 F84EA 7@ FHE v ok 2y o] mEAME oA AR
229 HYE HgA L FHAFIE Pyo(1988)(1992)¢1 - A& FAHE 259
FAEYEE AAGRH FAA FANYZIERE 19968712 A3 AT

o] ARAES AREI UAEoR e FAF PEd - +Ed
(1992)¢] @+t T3 At ARE L& AIMEGEE FAT FJAU994)9
AE AE2EFAL AAL Hd 88¥ F e & dTEAEn FoHdq
aj7lel LFEFE AGE-AME FHRRQAL FALRE o] Rt FTHAY A
A Aol 45 As Pya(1997)2 2EH oFold.

o] =E& WA oo gz Fg% ARLE F YA ¥ AELE
o] A& FE Mamalakis(1992)ef dzbate] A o3t vhgele BEA(1993)9
OECD(1996)9] &% AEASSAPHE 2% F A4 Ade-A4dd £48
28E o|FA FARASAE I8y 2F cAREE FAAE HAA 33
A 784 DX FAZANERA 4] B{ER(residual cost ratio)d] H4E ol &
ste} FAEAE0 R Wrls AAE ANEH. £ ogE HEd AT FAEA
E #4198 =93 ZAE BEA(193)Y] FnaMboldd ztmd o& ZNEAARE
9] ZAAA TR FH Pyo(1992)d AARE FAA G dridt HREAE &
DRi=3

2 AE2%9 49 B BF

ge 9ud & et EE(national wealth)e &34 £L58& F&E8 £ gl
e 7hA A4ty AR F4¥ 4 Uk IR E B WA Aosta 9
= Kendrick(1976)2 TH#& FA4Htotal capital) 22 A &3 A7) R¥1Y
At et opel EFFHAEFA AFANE ZEARY, AHE <E D> 294
AXNY FHATEHAE ogst EFoz o|fst&rldl wd IR Hels) F7
WA et d el g

3% BEA(1993)E HH F& dujelx IZHE “HAM 5d FY¥nYA

fr




A (fixed reproducible tangible wealth)© 2 A&t} “2E 2 E"(capital stock)}
Fool2 AMGFAS T 5 BEAY AEAEMEAE EX - Anzitg AAiEs
o RN E wAdE By AN R AR BAEn gle 4 9 AR
Haestdd R ougeidAafe] g EolsdE LuUFAE FFAT T
=

19 d Mamalakis(1992)% 49 2HEd Egsolol e H4HA 999 Mg
€ 7237 M thER T A AAAY EL BnEAA} e ad A
Avke) AR LR FE F g Fr}

(1) “A3 4P (means-of-production)?] 7|

Smith(1976)el] )&t “u PR (fixed capitaleold EAEZ A Bs=s 129

<R 1> AR25Y FAAY 2 49

L AN
(a) N7 AEAE
b) AR AEAE
(c) Zu}Abu] AR
(d) ARa=a}ak
(e) A
f) E45FY A4
(g) =¢85
(h) 1=}

2. A9
A AE2E = (a) + (b)
BEA(1993)2] A& A% = (a) + (b) + (¢)
FERAAI = (@) + (b) + () + (D + (o)
Kendrick(1976)9] F2Ht = (@) + (b) + (c) + (d) + (&) + () + (g) + (h)
Goldsmith(1975)¢] AHEAE (1) = (a) + (b) + (¢} + (d) + {e)
(2) = (@) + (b) + (d
(3) = (a} + (b) + (@)
gxe] FREAZA = (a) + (b) + () + (D)

D o] 71 & Goldsmith(1975)8] FW A4} (gross domestic wealth)?] 71d 3 SYsich
Goldsmithe ZFFUAte] &£dRAE sl 24 (gross national wealth) S
Aolstn glrh




A, #2eA AL F 2= 7149 dAH] EFE vfdste A, B2 2F/FE
A gAY o o] REAIA @oWAM oy ol &g FEsE AMET
olatz Aostn YHSmith, 1976: BK. O, CH.1,295). W&tx ojul g apike] a}
oz 7HpH7] dsiMe 2o AMEHd AT EY dAR AMEEHE o
do) Mul2E AAAY 5 glojor & Rulepue} An2IEdAE HPHOE &
0] Helop dt Aot & HFAHAEY HaE A7 AgHeR
g85E AL ARer FHF F Urks Aok

4F olgd zulayt st nAAEY A UA 1AL TF0) AN F
ugejol gk A AEE Aot dEolgts 90 nE Futd o
2 g & Adrdogae] zREe] e AFYo|n. a7t e F
WA A8 2o ol oS AYA 7= FdaAT R gk Aod, 7t
q fEe ddsied AHEsE teololEre AR FETuAE AHLHE Y
ololR = AHlAEE HAeolth sete AwUs Hstird adL AZelA A
2lo] &aEla v FA7A4L] THLE Lu AT Aoyt EA7F He AL T
2kl AEA &£Ao] ofzt 1 zpite] ¥ Al AMEHETH uE At
Marshall(1930:78) = 21E-g 7|EHo =z “AF 4119 F(means of market
production)”¢)gH= 7|Eo2 A vk webd 7hE ® A A4k (nonmarket
production)} 2 $131 iAoM) 4fdn Al&dE AuWFAe IAAdFe] He
BAEe} £5% FEHA 7] dEd ARLE MM Alsejof drd
T Aejid,

g olgt e AR JES AELES A= o] Haxdol
A FEREDE oMUY, & PAguwe] o]l A £ AR BE Aikrde]
el 2 & flvh 718 k58 AdsdelAr AL AdA o Fxd A
ol#] 2izte] & AasEn A4 ZH5E o] ohr] HEelth wdE, FA,
g4z 2 W FAL dAY FFERA F& uE ZAde AEoA Y o)F AL
H&o] = Ao F MAE{quasi-produced) ¢|HA, EEE Ezxow #&n
7} e R AAbel ] W& Aoz 45 B ¢ JE Aok

Kendrick(1976:4)& &4 3 x}4Hnonhuman tangibles)ol F+2E, 714, £, &
A9 2 AnALE e ZE WPHE TEAR 9 O 7HA 9
A ZHAREo g ANSES iy ByY dAZ FAR Feo HL- 130
54 A Afold, MY doigeld dAF Lo T YA FAMu| LY
= AFEASN AALHD 2 Mujazt el AAFEe) Ao FHel B




T @ AR 3307 wid HrHvaluatiomd @=L of8Eo] fle Aol
gl Fasda. ey AR 8% 22 uAFALEFE AEAEY 7
Foz ALsA HU AN wiAREEd diE HAFAN B A
AT o FAE A3 e 44 2 A9l i

(@) “A2kd A4 (produced means of production)?] 7]&

Senior(1965:59)¢) &J&td “AES T (EEWES AAse AR a4
wi e RulRgel dze o] FAE AW'AE AoIT, Walras(1984: 66-
67) QA dHo] “AEL AFAL dF-olejel &, T AMEA AHEIFA G
EEASE Qlelel star, Aikd zolojof T ofzt AL G ALEE ¢
glojel dtti'm A A sul Al HABHog Y AMiproz e e H
4 A daaate 2 AAZL Aigelojol @ By opje}l AAe] 7hgd of
e el

Mamalakis(1992)o] 2&tel o)gfdt 7| HEH o AHAZL AL 34
F glodn 2gd, O olfE QAAEE FEo] ofyn AtE AlFo] o] H
Zojty, @2 a& T8 AFdA A Aidggel ohr] wEe A9 ofo}
an} “Ab#)& AR (social capital)”, “AAA A-L(political capital)”, “AM=EZH zE
(institutional capital)’, “7]€ 3 Al&(technological capital)” %X AJ4HE]| A A%+
A A Ao ofr] e AEAZeT FH £ Yoz By ‘ot
(leisure)”t} “A1ZHtime) Al A4tE A&7t ofy7] e} Aoz Fd 5
ks Aol

Y “Pagd gardrolEte E HA ARE AYded Ao ezl
A 2Bz HE RE opth dvfdtd BE QY o] vAl A AR
g AL ohdm A8 ALHE AL AR HFE Hlolur] HEed &
g ZhA o] AN@F AR AR HAA Wgs AMEE AL WFE
ot Aot

(3) “UTFA" (durability)d 7)&
UltA e 7)Fe @ ARoz A7 sl Feizlite] o 3 A7

Az F8i2M9 MW2AE AFsE Adbelojep driE Aoln o] F




Kendrick(1961:103)& “At22] H¥e dHH A7 HFd G438 AL 43
7 ARER FESoor st AF @nl Y. Walras(1984:212)= &
el AHEE £ e TR Aosden oiv UiFgeld “BEAFH 4
T74"(material durability)& o]ofr|at= Zlo] opz} “AGRelM e 44" (du-
rability in use) £ “7 A& U744 "(economic durability)® 9ujgts vt

olz|gt U7 7]& AN AEE sty A3 Wexel|rn] FEXUL of
Ut & diFAvte] Adoez Aeold 4 AARL TG #E H7AE ARL
2 Aeg £ g Aolvt Mamalakis(1992)= 2|7 FHAAM & of AE2E5
AR qujazidE dFY sk FEA(separability principle)e] &5 eojo} sitta
FAe0 o= EAY HAZINFe AE2EY dRTe| ABRMH 2R AE-H o
AA5%=d e 718 vlelRZ H(microchip)® #HE FZAE sle|2Z 7%
(microchip functions)® #2828 F §lo] A8EH L= vy 7iA8 AFHS
B ARE 4EY & 7H4EC s A4,

o]&] g BHAA Mamalakis= ST A & ¢ A& TTIA, 4, Idoly
EFFAEL B F 9t 1§, vy, B B4 2aal 2 4802 F94 F
fvdst Byttt 2 ol olE AREE AME AAFIANFTITRA, 47, =
W, T, 1), 7igeiyt oEre] Adxtgd i FHFUAR AABEFAM 4
AW ANES, A7, AL K R Mul2 F), § F9 Fhrielr] @Eelr

t REDAZE ARAZOE TYAYIY] of¥ttm weked 1 olft olad
Ao AAR YrAelgs 7|EE& FHE7I o7 HEo 2y i A
Fe AZEos ojfd 7|FE THY & V] WiEd AReE 3FE F J
v Aol A ols} e Al 7R 7¥E FHEE @ A FFAUNCE
Fyapse|E ARoz Ao F F g Ao g, AFEH 2ZEHeig 7|
€9 AS FHzpte) AXE oA HAHA AR2FoZ wigd AN £
A FASE Aon.

He
2
=

b

3. 71& FAE Y vl

() OECD® ABRAEFA ¥

OECD{1996)% International Sectoral Data Base(ISDB) 7*5AMH 9 d#o=
1960-1995\ 8] 7|tEt HYPFEY ALAEE FAE v 3nk OECDE WA




ABAES EABRAE(gross capital stock) 0.2 AT FAHsHEoU B 3
A259 AL yEwez NEY FARAEARE AANFA FIAAY HAA Z=
o FAHOT ARAEL 8¥dn @Y 1 ARJ EAEGAAEYG AHE
Aold o]Z ISDBRY AEAEZE F43ych a8y 2 FHAE €4
A g ASde v&a g Az mel 97 2R (perpetual inventory
method) & 4 &3t} FA 3

grAyaye FAY AEYAY A& AEE H7)(scrapping) € FAsG =FT
Z o|F v A o] FAAAE 7Yootk

GK.=2x1;- g; (i<p) )

o GK, = BWsAoz BEAE & ARAE

I = 8971302 gA% jdxe F AL ¥4

g; = J9E Fa19] A oA TEAP

HE A 2= (survival coefficient)i= jAlAe] 9ol olAx AAHo e jdE FAH
HEe W ol ol FHE2E FANE olWE £AGE RO BFIE
A2g Guss oA weA AEHE ARES dusE AL otk ek
QEAE(@E 03 1 Abolel e DA, BE Aol Bl weh st
Ao Rod A4AMY e “BE4(survival function)” T A7 G
(mortality function)’s] BHZ BeAHEd dAzE 429 FANTG ofF 1
g gose 3987 A

OECD/t A5 3= AEF5E 9Fe “Add 4¥A7 3w (delayed
linear retirement pattern)& & Aed ARA/ A F 5d FHE #H7|
 AZEnn A4an Ao o% Be Adgsd 3L ol vdHes 4
A AEY 4 4B, Aol UA4(service lif) ko] ol szt A7) &el
Assdns AR gASs] BRolth EF dREY ZATTARAA ol
FHe BEYSE AHesT Ak

oo o] AW ANE FHAHE Aol ARAE FAX nAE G A
wEge A4S BT BY Tl 24HA AR AU ARATY 3
de Hrle AQd od due wAE gEt aHy Fa7) Azkel Adge




met F7HR D) Afde ARLE FAXE B0 2AEAE Aold o8
9 #71¥g YHE 2T 7 JF o Blades(1983)eh AAIE vhe} L “FA|
A2l H(simultaneous exits)"EE “H&221& LH(sudden deaths)'s 2 =
@A 7HAE Adstne FALLE FAAE AZGrY ddd A2 2 AF
& ¥ g AeE 19t

OECD#9] ISDBE Zt=EAA A Ah&stn 2l Ake] dBadF-tag ol 43
Fed o Are FZ A 49E HT JEAFEA <E 2> AAE v
¢ o Hi dgdFE AQdA FEAT(EIE Adst=d AHEE.

ol FAAe AETHHE FAHE FEH #AL 9 XY ¥ g4
A3 ¢ Atk 71, <2g 1> 9 P5-P62 ojw & Fot HrE FAA
¢ FEZ dehdd o7)jdA 280 e ¥ T EFEE(uniform
density function)el® wld FUd d(@)7t Hr7|dE Ro2 72AAHUd. 202
e BEFFDIZ st ol F o] ¥R HrlE Tt A6
& el B4 og HEdE DAAM NSt dFdE 19 @ AstA gt
2PNME ax2 AW FAHo2 e FHEAYY UolE ot HAYY A5
E etdch o)Al 144 axE W o] HE F2EF(I)0IH olHe] Hpz FE
A Ak 2WgME P2-P3, & 1 —ax & EAHACD

o]s} Zeo] Fixe] TR xdErt AP e o A7|HE= FE
3 2o

N

De o4&

Pl {
1
AEAE : # 7] 2L ¢
RS Tl [— S H &
(1-ax) {ax)
P6
0 FP3
P4




<HE 2> OECD Z+=e A Al&3tE A49d 24ke) feas

e

Akt o s ¥ | exenzze

ME BC TOT | ME BC TOT | ME BC TOT | ME BC TOT | ME BC TOT | ME RBC TOT
1 10 28 15 17 38 23 644 15 s 15 30 20 14 50 25
2 20 27 22 13 27 17 83516 | 163121 153020 | 2027 22

3 22 44 29 17 29 21 11 43 21 19 39 25 15 31 20 17 42 25 |

31 28 4333 | 20 20 23 11 43 21 194326 | 154323 | 4227 |
3-2 21 43 28 162920 | 104320 | 19432 15 43 23 19 42 26
3-3 26 44 31 1329 18 | 10 43 20 194326 | 154323 | 184225
3-4 26 44 31 162520 | 124422 | 194472 1544 24 | 17 42 35
35 w42 | 1722 9 42 19 19 42 26 154223 | 1842 25
3-6 26 42 31 19 29 22 9 42 19 19 42 26 154223 | 154223
37 224228 | 272028 | 134222 19 42 26 20 42 27 | 15 42 23
3-8 244330 | 102026 | 114321 19 43 26 154323 | 154223
3-8-1 214328 | 242926 | 114321 19 43 26 154323 | 1542 23
3-8-2 214328 | 252026 | 124321 19 43 25 1543 23 | 1542 23
3-8-3 234329 | 192922 | 114321 19 43 26 154323 | 1542 23
384 204328 | 142919 | 1043 20 19 43 26 154323 | 1542 23
385 304332 | 152019 | 1143 21 19 43 25 154323 | 15 42 23
3-9 134322 | 152918 | 114321 19 43 26 154323 | 204227
4 3555 41 | 2028 22 | 15 48 25 24 48 31 20 40 26 | 25 40 30
5 102515 | 122917 5 43 16 13 45 23 153020 | 103518
6 205029 | 113518 | 1049 22 16 51 27 153020 | 15 40 23
6-1 205029 | 113518 | 10 49 22 16 51 27 15 30 21 15 40 23
6-2 205029 | 114822 | 175629 15 51 26 176030 | 17 55 28
7 155026 | 183122 | 174525 20 50 23 153020 | 17 4525
7-1 1550 26 | 183122 | 174525 20 50 29 153020 | 174525
8 1550 26 | 123618 | 155025 13 58 26 153020 | 104019
8-1 15502 | 123619 | 155025 13 58 26 153020 | 104019
8-2 . 62 62 L7272 . 47 47 . 62 62 62 62 62 62
9 205029 | 114822 | 175629 15 51 26 17 60 30 | 17 55 28
10 194427 | 193825 | 1549 25 16 47 25 16 36 22 | 16 43 24
1 2053 35 | 1550 35 35 15 54 35 15 80 35 . 60 35
12 Wd4528 | 174024 | 1750 27 16 40 23 194828 | 174525

(e A%




<F 2 (AE)>

Eaps -4 o] &f 2] LSR5 Y 24 4= B

ME BC TOT |ME BC TOT | ME BC TOT | ME BC TOT | ME BC TOT | ME BC TOT |ME BC TOT
1 | 104019 | 156931 | 1844 36 | 154424 | 176030 | 134021 | 14 44 23
2 | 183523 | 154123 | 173523 | 163522 | 307042 | 162017 | 1735 23
3 | 183723 | 154123 | 173823 | 254331 | 237037 | 266036 | 1943 26
3-1 | 173522 | 154123 | 184025 | 254330 | 207035 | 266036 | 2043 27
3-2 | 213525 | 154123 | 184025 | 254330 | 207035 | 266036 | 19 43 26
3-3 | 203525 | 124121 | 183724 | 254330 | 157032 | 236034 | 1843 25
3-4 | 214027 | 164124 | 164023 | 254431 | 307042 | 326040 | 20 44 27
3-5 | 173522 | 174124 | 163522 | 254230 | 207035 | 256036 | 184225
36 | 173522 | 144122 | 163522 | 254230 | 337044 | 246035 | 19 42 26
37 | 218595 | 174124 | 15352 | 254230 | 357046 | 266036 | 21 42 28
3-8 | 173522 | 4422 | 174024 | 254330 | 227036 | 2660396 | 1943 26
3-81] 173522 | 144122 | 204026 | 254330 | 257039 | 266036 | 19 43 26
3-8-2| 173522 | 134121 | 164023 | 254330 | 257039 | 25603 | 19 43 26
3-8-3| 173522 | 144122 | 164023 | 254330 | 227036 | 266036 | 18 43 26
3-8-4| 173522 | 154123 | 164023 | 254330 | 257039 | 2560 36 | 18 43 26
385| 17322 | 144122 | 164023 | 254330 | 157032 | 276037 | 18 43 26
3-9 | 214027 | 164124 | 183623 | 254330 | 207035 | 246035 | 1843 26
4 17 38 23 17 62 31 18 35 23 25 48 32 35 75 47 27 53 35 23 48 31
5 | 133018 | 104721 | 184025 | 124321 | 107530 | 268042 | 13 43 22
203024 | 126628 | 164926 | 154925 | 157533 | 308045 | 16 49 26
61 | 213024 | 126628 | 164926 | 154925 | 157533 | 308045 | 16 49 26
6-2 | 173024 | 1366520 | 175620 | 205631 | 207537 | 17753 | 1756 29
134021 | 134222 | 174525 | 174525 | 177033 | 205531 | 1745 25
7-1 | 134021 | 134222 | 174525 | 1746526 | 177033 | 205531 | 17 45 25
8 | 173020 | 136829 | 155025 | 155025 | 207537 | 218 39 | 1550 25
81 | 173021 | 136829 | 155025 | 155025 | 207537 | 218039 | 1550 25
8-2 | . 6262 . 62 62 . 62 62 . 6262 L7575 | . 100 100 . 62 62
9 | 173021 | 136529 | 175629 | 205 31 | 207537 | 177535 | 1756 29
10 | 163421 | 145727 | 183924 | 18 257239 | 306741 | 18 48 27
11 | 173035 | 157735 . .3 | 20 .3 | 20753 | 2073k .35
12 | 173522 | 175027 | 174525 | 194828 | 206534 | 307544 | 19 28 48

F) ME:ZlA%Y BC: AE R FHE TOT: $AELS

L ¥4, 34, 94, 94

2. %4

3 A=zd

3-1L ARE, &8, 9v4xd
3-2. 9%, H5Azd

33 U4F 2 s EaAEdAzdy
3-4. Fo] @ FolAFAEY,
3-5 8%, {4 2, EgAEARY
3-6. 4", A4 Aeg vEI&Axg
3-7. 212 2444

3-8 HAFTHAE A1A 9 I
3-8-1.
3-8-2
383
3-8-4. M HE
3-8-5 %14
3-4 e} Az

Y oW 44 AA
FH o4 ARE A, AaA

A 2 w4 d AL E 28I

24, 44

£z

A %: OECD{1996)

4, A7, vy
5 x4

6 Eau, S44uy
61 £4dY

62 294

7. 543, B4Y
7-1. 44

8 I#EY, RFHY
1. 244

8-2 R E44

9, AFE Al M2
10. % ¥4

11. #ZA 8 =AF
12. 44




D= ax (2)

aEn ABAEY depgle RE & AEHFE S 428 gdHTh

Y=1—-azx 3

B bt 7Hrpabze]l nd R ol FoH T o 4] AU

D=gn=1 (4

Y=1—-an=4( (5)

a=i (6)
n

ald Ho WEAFASLIE 22 FAde AR 04 n-1dE 73

27 0§ A7l Fad B ol (x+5)F FE A% 2 ol

ASL=I; a(x+-%) = az(x) + an *—é )

g, S(oE 04 n-1ANg £99 Foln a=-L o,
ety et 9o A2 BE ¥ 4 o

_ 1, »-VDn 1,2 _n
ASL= —px =" + x4y =7 @)

1 7Hg oW Fade wEdFrt n=mdeldtn Agstal 2 WidEd sARe
a=1/50] "tk WA x=0% F$E 1do] A=A F2 AFFAAY H7[E visted
1ol AaEA g AFFEAY HF ey 1L2delata B £ vk oA x=1¢] B8
Azt B2l of ASAE A ELE FUE g a=1heith Y x=10]3 2do] FH&A
%8 FAE Yuistnz Aol 141/2=3/2¢lgn ¥ 4 Utk ol ¢ o] AEHH x=4
7} Hd ol 4+1/2=9/271 Ha #Hr7j® FaAAS HHvels

Seferd)- H (3305 e1e) = 1B -2

7w




welA ASLY #E ols AL $uE ng ¢ # Atk
n=2* ASL (9)
(A9 g= g8 ge] FHAH:

¢ (1-a(s+4)) = (1-[geder J+2) 0

ol SWUE o|%¥H A77t ¥rkn 7AHER. 28Y n=m+s7l 9 ISDB
A s FALARGESAE Thed Pk

Ges= ZNV, i+ X [1- a(mt5 )V, . ] (1)

<2 104 g AXNY Pl P2, P3 2 PAZ BUYE Ro| EAEAE
olel, o] i Wolt FFYSAFASLY A FARoZ H7lHE= oz
HRE A0 EARAEN FAW AL ¢ £ A olH P AL WA Er
27 2A wasd grdn AEgsd 9@ /g ARAZe Ir)d & 9
$2 UAA Geos gAY F4e A Aol

OECD(1996, pITE 3 d2 o Yo}zl H7]&e] digt 714o] 4=x¥E 34
Aozt U QU= R FEAS S4olu G8o] Ao AFER FTEAHQY 2]
Hol A7) WEolgr] urp ARARY W] tiEr) gEodm AAHsz
Atk 717 AZJANMY AB O WEFWRASS} AVEAME 24y v
d 2ddagde mdoz AR A ol e WLASd UF 7P
spolyt £22ANRE A olu QgL WAEsIE EMdHus] g8 oot
g Ade NEd gt WA 7 REEZ 4T PFULAFE ALSE
RARZANE o)gae 22444 2AXNE AN thedE 2o uy
A 4% AV G 2A% A Z4EY JRABZAAE o843 24
ARy 2ANE ARG, o] F FANE vTARY FEAES Ay $3
U@ 2A6E 498 o7t Y-S wAsROU 2NNy E AWM E ALt
@ Aolzt QYT ok & REY BF ASLE ASAE= AS d4E £ 9=

O 7o) HRARE NS BESHE FFol A




(2) 354 AARAR(BEA)Y 5

BEA(1993)8] AE2E2A4e 7|EFoez J7Anyd J&dxn At o=
Qujolo] & T & Y= ARABFAA FAH e BY ofuE 2%
27y BE A¥i3oz AH AR AAHE Ee 2UAA FAAY =
2o Bas ANSe TUARI AMAA ANHA @ Q] W)t

QA el os] AR AZ(gross capital stock)E FATFE YW AA9
=2 wAANZ F 249 JFdE 9459 ArgdE asse #7E A
wAE e ARAE BEe 23 I EABAEL ol EAsn lE
A8 Eape] HY FHWGolth, dH £AEAF(net capital stock)S EAHE
~udAd $A8 PAARds s ek BEAE AW iz
(straight-line depreciation formula)g& 23 e °|= ZtAke] WREAF S
d dRde grigztde] wARTHE A& AHRRE wl

BEA(I903, PM-6)= &ARARS UAS, TUSLN, R 39 A7 4
8% & gun wg EoE& AEAE Jjdez BEAE “A4A AR
="(Productive capital stock)& A9tz ded o AYe FHAH HA A Ed]
dopgl AAE AHAE 3% Aot o AEL FE AVAATAN AEH
= oAREQe 2A% 98 Fosd £ARAEHN AN AR2E ¥wE
Triplett(1992)ell #4138 =<5t

BEAY} AA#n Q= dFAnyel Fde o g d4&¥ o o2 A 4
o)a Wb, 71a (DEEAAAAC o8 By @QARNFAR 97 Pt
W (3)7HA M & (historical cost)o] &8 B Fo) o8 ARxEL FAY F
gt Mol 2 GFAuYe] e BFe NEAFe] WP Ao ARA
5 =xpztze FRAe] HAgHelol ik Heloh, WAl o4 M5E WEdS
A e ARE e ARFUAAYG Add dsiste G @ ngzte
Mol 2 #E¢ Adeltt. 5§ BEAZH Adstz gl AGHe 24 AELR

2 47AZS FaA olde] e FAABI vl:ﬂvm A, 2uA B HAZ
Azt olaAT TRy sicke 2ol & 4AU FnANARY WHL
2A7te EaAdA Rl d@ Fush Aok Aolr,

BEA(1903 PM-14)= Zaaldte] ojde] & Fatdel Ao ds) wad
AAE =e® AN Utk & FRAME ojHde] FAH Y AFFA
‘@] 27iRolel gtp= Aolth, AW Fia4l o Hel &l 0§ s B




ARE ARFADRY olAxsdH olv FE FUASLEAA(National In-
come and Product Account: NIPA)& Fxapste] i@ &5tuld(net purchases)
o8 24% FAFAANRE 7122 & Felu, oo &ty WA/ PH Ag F
Aol AdEe b & 59 nFAL A mize 93rige] dWIA
2 vizbebe FaAEs, FaAN Y FE AR e @ AR F
9% AR pejss A Feoluti Fv. #E U A orke] FAFA
2o ada Ate Ase FAE Fuabd A & Ade AT 2
FARARY % WrFde 3] Qg AgE U #isiE A a=x

$AFEL SNLRE ARANE R SRR gk

P

(3) = I HRFAZAREY HrbEy

Satae #AA 19689, 19773 9 19879 3xbe] FH IR FAERAE QA
o, FEdE 1979 Adx IHFAAE 9359 AUTh 19BUE THF
AzAE g aAd oatd s e KPR Brhdyel A=

(7h 43

Aske fHAFez HEs Erh&R Aadgd @E A7EE FEty
M QRS A(E 20 QB (R SA0 FASA

a7l A AHEZIY(FI )0l §& 2 ARE 196838 Ao} FAS(E
shately dvizt o718 Agtdes Fri Ao Datad o Aol 4
E717 0] 9d. & AAS/Y = (F571«E7hE)E BEAE

Azartd(eAtd)olgd g A A7 Rd A FAJATAA 337
ZEaEe W AL gid, oA wEd 2 ASE 1968d9E A ATHE

FdEE Aoz PJzg 7o

E Azgrtd = (A5G )ed, g fFF At Hotg 4
gode AAZ F571248 Bostn FAR gl S BgAAE EVME RS
dad 4HAENEE 452 T A2 AgWd g e R A AASA
AL Qxertdez v 4&EFdd. gdEA FEIRAAMETF) = A5
*E 7o) &2t & o] €,

1) E7hil &

TRz 9@ TEERAL A ARpe] FUNBAHOE HoH)

1




ofo} sz Ap4te] HEAZIG HAAHTS EVHEES Fded AN H
ZINHez FIAYE Aol et EhlE&e] AHEHE AULFEE A
ot 7HEH Aed A /PSS AHEEAT.

19683 ZRFAZRANME olf 7bed AFAES FA¥Y F9 Ats
Dejstd AAE BrPE&EY A EE TR BARA AULHFS FHAR
T EAZ ErheiEEe AAEL 1910dE Y 1968W A widadE A5
o.

) Z7HE

FRAFs A T FrtEw (1-47E:g #wk & d=1- Ve
g Tk (&, d=A44E, s=8E7Y, n=H-E a7, c= AN S7Y)

AN BGELS FEYA Aqd & A A ERA o FLES
FY ALY YrdFEZ AEF F oo)d] digF 2 Aae] FIdped w
g FAES 194 TAY AL A2 A,

A7e] fEE Ade HASAHo2RH ARdprt dRded 29 #9
e 10%E stz Aaddsst Wbdse] 2ud 2ed de drhed 1%
2 surh

I3

(Wb St Fo) 2 A B

AS NS ASAAFE ASHAL ¢+ 9e A= AHSAA AHd
2o BEE lee Fod FHT ASAVYG ASAPE AY ¢ ¢ 9L A
o= NGNS BASEY. o AZE Hrke Bo detd: 38e &
=3e) 7tz A7) 2 0§ FrI5Hac

() Weds

WEWSE RHALEF 2 JEUSEd PNE Ag T HSAVEZRH
9 2 AHagsl Nedsel @ He e 10%2 v NEIFE W
Wels Bhe 1%71 © W74 $UEE WE Aoz gk

FYDAALE 74 2 FAE AT LE AYAE - FEE - AT L
@R 77 U NE - AMAAE - BE - NE DS ZE AY4A FRoz
BEY & olv] WEe oE Bd RAN VA L ANE ©E AYuPAWTE
1 EFYYel dens Aedtn Helseg Wne £ wENon S8 3
By A R AT AYUGRIRAR TN WER H@ Aol gsheich




(&) AEPrhY

ABE 74 WFALUN $ETRYL THoY 68U WEYIEALE
aEsel 2 BEY 2AERY) YAARE YR AALEEAF FYE 7
g0 Fxsh ARYsure AT o] VZEA AA FadYstele BEaA.

o

ty

(7} 7)€}

FLEAN dateldE AdaiAEe A4aE $ AZWHO Y AstE
Aasted 28 E= 2098 49 24 2AARNE A Brbye vy
% Y ¥ Adstgo

o]z e IFIRFAZANEIAMYY HrE BE HrZEA PN F3
HEIH)E A S 7 (repurchase value) 22 Brlstgded S % 45
ZHE * B7h&E FAHAY. gz £AMETHE Al AFASE « @At
=2 7% AzZE7FY (replacement cost) 22 Btz e Aol

a8y 339 FHEFARAEIE W10deid ¢ Helr] wfEe] 19684
ol]delny} 1987d olF &= EE ZRFAN AAHA 4& FdEe) RBEAEL
HER F49 59 fivk. BEAS FAE AAGAER FAE 98 9742y
o & glov 34'*‘1%7]"“2}"%1"“ s ¢AR2ES Hriaa g, ol
dra] g REFA 2AR: Ny
R = Aol glev *2}\%&5% %45:"*5"“‘47} Hids 9 #
e o YA E ) dAHE AL E Fuo FAs8S Qe w1 @
BEA & 97Anyd & FHAZ FEANT FaAste] vz} 2 ojdde
FAHo2 2ZNY F A2 H7IErE o) &EHd Hr|jde APRgoezy &
AZ2EE FAHUY oo iy Lol L Lt RS ]

| :.‘>-_1-.1-‘ T B

oltel = FTe] ZRFAZAIEMRE o|83le] BEAY Wi} falg dhyosw
A - AR AAE2EE FASE PHE =gV 9, uw, $euey
AT FaAN v B oolde] FF BAARY Hr & iy FAxE7 AY
W7 WEo 94 £AR25E FAT £ 33 A FREAAY) EAEAE
TARAE HE F§ #A7ME(residual cost ratio)d] A4 E o)Ldle FAELAEL
FASE WHE AXNRnAl g
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1. ¥ &

FrEagAte B ESE A PHE A AREA5E AMse i
MAARS AMESe e 5 7HRR vE g otk ARAES B e I3
FAARE nEo R ojFolAug, und EAe] zhdsh AlRsh ARt P}
A Raia z2tdE AREsle) TIA Bie @] ddh vk mAl A HIYo)
o g Bae Al ARAY 1AL G ¥ £ gen g Ay gEe Pt
218 FH3 3 £ dou, AE AdriAd digt ARy g des Ae
a4 Eahe @AFCl Ak MRy Bsgikdl o8 Abd AAE MLES &
A 8= w2 Hulten and Wykoff(1981a, 1981b)e] ]3] Agoz 7luts gy, o|F n
Zo] ZtEdE ASAFAM ALHE AAE A7 ES dFE o] AT ERE AL
sl ot

Fdveels AR LEAEE vBo2 YA FAAY FddES 54
§ AZATZ Pyo(1988, 1992)3 EHo 2 5 4 vk ol FHASL FAH
o] ZIRZARAIAE S FAAEE HEHOR Eﬁﬁﬁﬁa?&éﬁﬁk@emhmark [@ear
method)& AMS-3te] FEAT  $EUE AE2Ke] B Age] HEHxd Eﬂﬁl;ié
Be dFAEe RS AVSlR gloerg ARAFEARS 53 v FAKNE vlA
A wyg 58 339 vmss A3d gart Qv S-Evadds rAxes
ulgo 2 24 4FE KEE19960)E £ F slon, A 71A A4 ALg-Ehe
A 158 g4 Axda |

FH YAt RN REHENERES ARRY A7 JESAAECN, oHd
g7l A2 P A dow, 2ARFd A7 AL g £ g &
UdtdlM e 2t BAlE o34 g6 diste #3E NxFAARSN gleng, &
A AFAolA AHAF AR EC dig AEs 4aF 0 ojFe] AudE A
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<& 5> BERERY MERDE HEE) LK

(BfZ: %)
ERE
1968 ~1977 1977~ 1987
71 A # A 11.18 18.12
+ 4 Z 42.80 .
T % E 11.30 1594
Gl oy 5.40 5.27
= & 2 4 7.16 5.68
i dEY A ZBLEe 71% A9

<® 6> WFE WIHIE FAXNE vnF Dol B ¥ slx AFE
W& g $HAE 4B v§ FolF FUE Helx k. <& ZW, F
de] B9 1968~1977d 71709 7ML EL 2689% 2 7bF moul, EAWY, &4
A3 2 FHUTANE 7 2A debd. 2dER % kA f1EdEd W
FAA G s dFE WATH] FAF WS B,



<F 6> RN MEEANE fEE

(Hif7: %)
FEE
1968~ 1977 1977 ~ 1987

(A) ®B)
Y 58 9d 2 o9 26.89 17.71
34 11.39 6.67
A 9] 1.91 ©521
A77kA 9 FEARY 8.34 14.05
A4Y 4 10.97
SAd 2 24 44 1.52 3.32
&4 #Fa 2 5N 2.08 13.13
FEUE 2T D AR 2 3.10 -
ALg] 4 A E A 21.58 2.19

EH Pyo(1992).

2. AAARE AT F427

<F 7> W2 54338329 A 2§ dste] old @& 7439 ®HHE Z
7t nel@uh. Z} At vto] Wisle] whE sixj9] WEE AFHOE RAFY]
o] vhel7h A A¢0E FHRYOV NFFPAdE AARES BT S
o BAsigt. AA #AE 48EA 1d Foe 7k E o 20% AF @A Hol &
A7 2] 80%wH-E 7HAA Bk 29 Fole o 0%l 7INE A =l 1A
oF 60%= w2tk 3 Foi 57%2] 7L E o] 43%ule] 71X E JHAA "ok
W2el AAA 77z gUE 29 A 3 ke viwE L $£E9 JHAE g€
51, 2 Fde 7Y £55 W =g dedt § 4d F= 31%, 59
Fole 23%, 69 FoE 15%2 HAAXHO T Fisle 93 Fos &u7tHe s%U-E
7EA A At



<F 7> Ty THES) L&

W u} & O S 5 £ 7
i 0.7989 = 0.7770 0.8156
2 0.5961 0.5901 0.6486
3 0.4305 0.4611 0.5143
4 0.3088 0.3516 0.3966
5 0.2303 0.2639 0.2872
6 0.1536 0.1776 0.1706
7 0.0940 0.1031 0.1219
8 0.0664 0.0650 0.0966
9 0.0501 0.0457 0.0786

=&x9 777 dee W29 st 2 dele] di# 7lA e £AE o
Ztelg Btk F 7] 19 & 78%, 2 Fol 59%, 3 Fol 46%2 ¥ 5
9] 7t gL Bo|trl 43 TR B 559 rhAsle £58 B,

ey A4 FA4Dd gele dE F oA 29 rksle £Ee F oAl
Aol Hls] wiAl vGEl T & 19 FolE 82%9 A E AR 29 Foli: 65%, 3
H FeE 51%9 7HAE MO 4d EREE Arkete £ w49y 8
d Fe= 10%9] 7AAE 2t

Al 7R &g Bl AAA MR g8 E vase 2a AHaAF @rldz
FE7t Z7IdRdlE WE £x3 Arisivlrl Alte] s MERE7 HoiXe ¥
HE BejEoh ey olgy B4 2z ol digd HAZIA TS Sl &
Hugtormz Hi Agd dFdF EH& A RFE HHE SR wad Ho)
&tofo} gt

<R BrolAE g FeA AHE A (DS o) & Al 7EA] el gEd F
% AAFH 7 Fee ARE EAA0. 24te] Yoo did FLEEHS B
oF ¢ Ad: = FUE HoFE e, 4 (1D AL 2o AAH 7
712rE REs 23T d39E HoFEd. FARNE dnud wio g by
Z e Yehlle 05 6,9 g2 22 006117 117022 4] THEENE FXkd
oL Zlgity. 4830 ASE 6.7 69 ol zhzt 041283 0906882 AEWHAE A
g7} i, HEAY A 0.7 6,9 & 7t} 015037 116252 F &Y I H&E
#7447 Fes ueldh



<& 8 FEPEH WEAEY HEEE

L I + & A 3 B oz
FAA xFELAa A X HEQ R 3R 593
By 02655 | 00016 02237 0.0021 0.2135 0.0012
B 0.0611 0.0152 04128 0.0216 0.1503 0.0174
B2 1.1702 0.0103 09268 00111 1.1625 00111
| R 0.9864 0.9759 09777
T 3243 2365 4312
Fo | 4231.12 752,64 6617.36
. Foes | 3 3 3

2 T: BEA7]
Fy : F577Hd3tel A o] Fgl
AR 1 8 — 0 o)1 By=1
Foos : ZHFE7F (2, T-2)91 FE X2 Rel5FE 5%9] dAwE vzt
AA 25 AA G gEYE AL ot

A 7 AR BT AAE 37 derh Adyeoe 459 Beg. 7
el BAR 4D e AeUe B=tAs FANLE A2 s A
©2 ATALE A8 4 (108 ¥7H F SAAES 2§ 27 <& 8> B g
oltt. o] ATAIM @ 4 %ol A AN AN BT EEn REMN B ©
e WMECGE Ade SANR Auh aHnZ A 7k A FAA
A7hd2 Fee Adyuce e 7ARAT AEY A SARoE %
G4 WolEaAA gt

AeHe ANE Wiz =S shtel A2 VEhl7) B A4RA ol
2 AZATe YRR ALEHT Y. B ATNE Z el o AEUE He

& Ay dgds AAE M 3x=E
7l A wEade Mg 4 98
A & AYY F4A A <k 99 I
v g e 7hrt 33.42%, 31.27%, 28.54% 5 vieElgh

A (& B8 7o 2o gz
o] 83 #7182 uatF AL masl
W, 831, 3Eale A 371



<& 9> L HEERNR HEE

] 2 * ¢ 2 4 2 4
242 | REeA | AWA  EFeA | A | wEed
B4 -0.3342 0.0006 -0.3127 0.0010 -0.2854 0.0005
R’ 0.9894 09779 0.9852
£
=7 3243 2365 4312

Al 7HA] 2Ate] AAAH RrHEgES WEdsE AHEe 4 (13)8 Re &

gk ghe <k 10-3 P},

<F 10> Al 7HA HES] MBS HEERISERS BASH] Mk

| BAA T E e R
587 31.27 5 1.56
%31 33.42 5 1.67
3} E A} 28.54 4 1.14
8 7 1.46
Al 7hA ZAHE o] gEle] @ Re] BAXZ 1462 AU, o] ghel glnja=
ue bdzbe) derl ks SEENE Ateld 18- Edth Ratel 33 H

doerpg B Atel AAA IrHSAES A7AN T fHFEHE 4A =59
A (132 F3 FEHeR I3 £ Atk <) WY& A4 g Wi g-ged
g A 9@ 712487 383 ATHS Hfde 44 HEol Hesid, 4
kel S BEN E¥e MAER R 43477 33 AHe A4 ® 4
TelME & BEHN £ HHTHRA qEMde 1987 AR "IEFARAR
Agelid FRF ALE B JdESAsE AHETRD. "TEREBARAIEN, A Ry

12) m)Fe] 4 d 7bA Fuage] AhE AMEste] P A3 R glo] LesE ® et

13) Hulien and Wykoff(1981b)i= BEA°A X § AHE Y8948 AME-s9d. BEAS] J¢
W4 2t #2198 54 gds 2o sHgsted edss fgsigerne,
A4 e % FH47E okt



Fiz A Hit Qe PAAYAA TR e A48 Ay edes
AR vHerRE AMA JYEdrs dgEnn & £ gt o)y g fA e
E ST THRFAZARD A HafE A4 #HE JEds Aust AlAE
FIRE 71900l &% AMEHEE MEES AHsld H3d WEds5E Tienz
71909 AR duE 7Hg & ugdd Ausy ¥ £ Y dE £, EFYE
g ZIAZA A WEA5E 23 A ZIARFA A S8 ol 7t4 AW
Uddeg 7HAE A, 54 AEelA Abgde Z1AARY Ba Ugdss
TIHY. F TEEEAzARD, N 238 MY (F2 %) Ty WAEHE
= 3 T3k

T = 2 (A1 744) * G133 d8d5) f X (F Ate) 713) (14)

IRGAZAR T Q= A4hE D A4S Hd WEQ9RE 4 13 digEte
A4d R 444 A ES 19 e <k 11>3 2 AAEE A
AF A7V GES PR, 714 2 FX 9 AANH 27 EL 162%F Ugd T,
AvhE 104%, AFI9TE 24.3%, T/ D HEFLS 256%E HAETE o5
4R AkafFE 2 e A FAH MR ES 176%E Ui A
el A RIHEREL dEEE vy OdUF 238 HYFa g wA FA
At BAE HIAES 392 WA F3 A D AA9Mu| 2] )
253%, 232%2 71 =4 UElg®, A7I7ks 9 $5A190] 99%2 AF wiA v
Wt Y AR ER] AelE AMIaFHER AESY A¥ud 7 2 3
gAY B 2424 2 UYL 47 256%, 235%2 o) Eokm, A7 .vhx
E SRARL 97%E 718 Bdth A 24 A AVvkA 2 $EAY, B4
w2 gA4ugle] A et 24zt 324%, 31.7%E NFT, $43n D ZARQ)
o] 209%= 713 A debgt T, 71T 2 UEe e B 49, 99 ¢
ool 429% =2 E}Ee va ol$- =kon, AA D FxAje] 195%2 A
WA v

14) A5y 731;17—‘1 UgdrE 2A 23 Ay Wededs 43, Adds s 9o
apel & RgFn.



<# 11> EER HEe MEEAE] ETE

{%{ﬁ c.'/o]

, B

HEE Rt

=z}l 7] A& k- el

AY= 176 - 162 10.4 243 | 256
L5453 -d¢ 2 o4 191 | 180 15.4 31.1 429
2. 34 . 253 256 15.4 25.6 235
3. Az 188 172 13.9 292 275
4. A7|74A D SEARY 9.9 9.7 8.1 324 19.5
5. 149 217 17.2 15.7 30.4 23.9
6. TAn] 2 5-4.2ule] 29 | 164 17.0 31.7 209
7. &4 Fa 9 2A4] | 16.4 | 2315 9.5 20.9 26.1
8 FEHY-LEL L AYAH2Y 194 18.3 17.6 29.8 225
9. A3 B foAMn| 29 232 21 12.4 30.4 22.8

3. #7429 W@
<F 12> & ATeAM FAF A Y BEENERE ARAEAEE ALE
o] F4E 7|&9 QT7EAe Aol nRch 1A 2 A9 AL, Pyo(1992)

& 77 FAAE B FE 9, AF ST A9 A8 AXE ReE

<F 12> BEF ¥ REHD BEME i

(HAL: %)

WARE HEY | Pyowz) |

71 A 2 #F 3z 16.2 | 11.8~18.12 ‘

A F o oW T 24.3 ; 42.8 l
| :

ARAFARE A F AR ZaE 2R 19683 RE 19879 9] AlAld Aw
ARG-R whE, 2 ATE 199293 19939 270 dme] AAslAARE ALgEar).
B d7e EMAFN 7€ F A7 AlE Aozt @ol Helx Bydm 2



Axe FARE 71 A7AF e g UeE 4 2 Uk ARtel ZAFH gt
ADEL FA43)7] Y5 ARAEL AL WHI AAMEAAES AMgEE W
o] A= Ao|dle], A2 Tht ANAE 7tAYG FU ol Ao|PE FAHeR
#4387 dslMe o3 71 At diE B ATelA deeEe YyEE i AT
A77t ALHow ool Aek Fnt,

ABRAEL ALEF HAZ A7 AES FAAS nAw AR 77T 1987d0]E
2 olFe] AAA A/ EES 457 dAAs 199738 A4z FHFAZAZL
NAE olFejol FrEaEl. ER ARAREARE FY KEN MEERNKRY
Ao Azl 103 @2 AuEER, vusy J2e zbE FAH S
L ZAY 4 gt @do] Utk B A7dA Hofs MRM FLKZ VRS
2 oA A5E AR AFEAd dE ARTE e Ad disiMe ARt
E g7t AAE AME Ay BALE g 38BE oA JIHe ARAE
o 1% whETh mt AZE ol Aate] AAH A ES Sty + dde F
ol Ao

cgvet ANy AAH FrPgzred FAHAE vFY PG wimd wAh
ujZel Aabd AR A FMEZEES BEA 349 Hulten and Wykoff(1981a) 783
7F itk WBEEERE ALEH FAA F/HEAEE $33hs WS Hulten and
Wykoff7} A|A18l7] Hel= BEASl FAA7 AM-HAA T, o|FZE Hulten and
Wykoffe] $AAE ALgstn vk B Qo)A FAT skl A AFAH %
7F4ZtEL 7|84 0 2 Hulten and Wykoffe} 2 ¥yg Al83PLER, olE F
A vms] Bx B oozl 199233 19939 ARE AlEste F3P GbE,
Hulten and Wykoffe 1970the] A8 & ALEd FAA 2R 10d oliho] A|ZHE =}
o]Z Holx gltd. =aji} Hulten and Wykoff(1981a)oll 4 BEodF= 2§ FH A4
g {29 AE7t gorz olF ugo s Wiws HBrh

<% 14> B A7 #Ef@ee wau BE AdeA fevete] FAX7L
H-W #42 ¢t #Age zle]xd L Bo|x gal vk

X

3

15) 19974el] ZRzAE AREGT HE FAARI GeARAE 2d 3ust o 2aA
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<F 14> BEAMEDPE HEES] BB HE
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HAl A A HW %743
721 A & X 16.2 6.6~21.29
A u} 10.4 : 750
A F e w 24.3 | 18.33~33.33
V. & 3

B A7y AR2EXRE vAARE A4 AMSld v Ade d7]E3
R REENES FAste] vastido. oA)zkze 39 Zatd Faakde] of
& mipEs A3 A8t @A) JoermE, Y PPL §ald 23Rk

gaARe A7) FFAZ WTY B A/AES AP FPAC 485~
5.14%5 HAE W, ARAEARS AMT AR 12-33%% 7GR Aols H
o FRAck,

AAA AL ES FYANE vnY BE tAARE AT dde AR2EA
85 AMS-F Pyo(1992)8} 71A ® A€ A AFE el v, AFRVTE v
< i deist. = B 432 £4XE Hulten and Wykoff 8} wm$ 2, ¢
gt Ake) BA A zvPdaEel v FAX S} vl vehsh

B dve MRe gk o3 flvel At AAF FridaEd AER 9
EBHZ FAY ALz, AR2FAS S o8¢ 7€ AT ¥4 U AR
253 @@ Ao 7lzgas €49 & AL
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FRAANY FHEY

LA (EIdgR Tt W4T EHA)

AgAarel HrHE 999 GHAAN A& £ Aoy GE 4 F Y B 5
A Al o= FAH

A#, 223 §£(wear and tear from use)
4, 7139 # 3} (technological obsolescence)
A AdAe] ¥ B management policy)

o9 7L o3 Qoo APRAL ALste AHES + ded o8 FHE AE
3] FA{E AL Wyﬁz},\%‘ 2o} AAE WL 2L Astd dds FaF
.

Aeyatate] #ue A7 §8 $HEA A4S AA AuFHEH(Life analysis)
oAw Hulsg2A(Life estimation) Ao FEA AuTFEY FAod AT
A2k #7] A hE ANA AEE BAste A4t 7tA i EAE FHAHCE
= Ao 2A5E lfelt HAuSHEN #A BHE Ade vy 77 FH
2 28 4 Qi WA AVE AFse Aot HAu|FEFA FHo|F AHyEE
Mo oatd PEA FHAES o4t AR F4|, Zledd ¥ A%, ZIY W
e masted AR AP v W) FeE FAIL ol AnFPBEY AA
& 2o AAte] H7] gee] WE dxd EE dod ARE ¢ 4 Y& We Actuarial
W o Al g3tT AEY AE7t FAA 4L WE Nonactuarial ¥ & AHE8h

(1) Nonactuarial %4

Nonactuarial 8 2. 23% Simulated Plant Record(SPR) ¥, Computed Mortality(CM)
¥ Turnover ¥Ho} A4 ¥k SPR Yol & APt A W7 77t F|AA &
2 A% Jowad A& H(lowa type survivor curve)& °|§38tef AAHitel HERFE
9o)H o =48} White[23]E APANe) AE/A 71 #ES S o83 4
nAAe] AERd e 2Asgh CMHE0]elF ALY AERYo] Ao o}
52 2¢ uf o] HEde @A YERYPL FAHE A& DE Tumover HH
[15] Al abate] Azl # 7] &(annual retirements), €% ## 9 (annual balances), A7t

o) (annual additions)& o] &3t} AQAse} AERYS FAIE F, FYAAES
‘3219‘]- #7]7}F ool Y A4S A" AR A4ty dIA JAE NEeE A



A9 FHE 33 wdelr). o)2] 3 Nonactuarial el 93t A¢iate] 42w
Hol FAE 3T HHEALEASF(ASL: Average Service Life)st AAA 7714 7Eo] Ta]z
t}. 22l Nonactuarial W& A A3e 439 #7714 9 dxd R85 Fo]A 3
BUAE Aol ALEEE 29 uhgola 3 4 gl

(2) Actuarial Wy

AEE AAAAe] AERHE FA517] 6 E Actuarial HH-E AMg st ol )
A A4te] AEHYE £ E(Life table)_i Ad 4 g9ler o1& &A= Original
group Y, Composite original group H'¥, Multiple original group ‘8, Annual rate ¥
¥ (Retirement rate '), Individual unit ¥ So| A} ¥t th4e F9 HH](Vintage
group property)i= AH§7|3to] el me} wWrEE Au7t £A8A Dy o H)H
= Auge] A& AMEHE= Aue YEEL, F 719 100% FE 79 0% 7A 9
BAGE A wet FHo=2 FAG AL AEZH(Survivor curve)ol#t Fu] AMu) g
FHo a2 4% AEFAE A

olef ¥t AEFA F 71 dE el AL lowad AZIHo|th owad AE2A
Winfrey$} Kurtz[251el 913] 18719 7]E%o] 7/1LHAL} o F&FHe HNEs
(retirement frequency curve)®] Hejo]l ma} 6719 LA(Left-modal), 7789 $
(Symmetrical-modal) 2 5719 R¥(Right-modal)2.2 TFE4t},

Kimball[12]&: H&@% A7 & Z(Truncated Normal distribution)d] 7% =2 A&
Aesled h-curvedt HHaHow F&F9 FFA (public utility)e] AHdAMte) B F
Agdse AR FEFE AR, Ao WA o S tkatA o] £5 % Couchl2]
= A4 Y (Straight line)g X33 4712 0F(Original-modal)e] WE=ZLAE F71z Qg
3l ot Cowles[3]:= 3 2 v}3H4)(Orthogonal polynomials)e ] &8t lowad AEIAM L
THo2 THHOZHN AUAMEY ggd AEE2HSurviver dispersion)e] L3
At Nichols[16]¥ HTAIE A5 FHEX #4419 HYES 42X HE(moment
ratio)g ©o]&35t9 FAEUv} Krane[l3]e 4H2] +HHE ¥ 7] &(Retirement rate)s
&4 (polynomial}®] Hez FTHSS AEIHE Fgon SAUHBL olL£F
Weibull JE£TFE A3} Scigliano[21]1% Cowles(3]7} st &2 8-S Weibull
L& §e(hazard function)E o] €38l F3lgou AAE Wyo] lowall AEZMoL}
Ay S o] 88 Aol & Aoyt fivkat BEA YU Hoover[0l:= analog AEHE
o]-&8te] A2E Au)e] YEIHE Fais "AE AL o 7)Fe] 8 F Y=

=¥ FM(standard curve)e] AEFFE ot o} o),
lowa® A&+A
Weibull £
- Gompertz-Makeham &%

Truncated Norma] A& 4

Polynominal retirement ratio <

o
Cal i w
L
T4

i



Lamp[14]% #7)€o] @ FEH o2 7|dX7 dAE FF olE Ay
<L o) gl AP YEEFL F2FY § U PL A58 Henderson[7,8]2 F
A Weibull 58 o838t A4ty AETAL Faiavt 2y, H22 55 4
A A 2" He AuEL EF fenvE 7y ARsY A2 Vs
Aol duluxe] 2 dgle] =z glen, Fitch(6]9F Wolf[26]= dulaAle] AAE
g AEs ARz FAAY A&2THAE FuA g9 Woli[261% Ocker(17]9] d+E
GAAAN AREAN AGNME v)eae AR sl 2 4ol dbm FRsH
White[22]3= 2129 90EL nHFozH 713 FAAH] HEXIE 78 F A
2 B AMAEAY} Dandekarldles BEEE MEA] Ay 2% olye A7
QA AZHE ;g stojol foim FAHFGLN, AFFPF7(Product life cycle)E #H
Hzw8 e otaar) Katereggalllles AHEAY #obd AERYO 2= Gompertz(l]
AER YT Fisher-Pry AEEZd[5]¢] 714 58 Z3olgtn F4350. Ohl18,19,20]
7] & o] 2 % ¥ (Technological forecasting model)& ©| &% BEZHPL A Ast Av]
o] A Zagded 0 Zzte) F&dEnygg AYses HAE AdAI ol M=

A Ause] AEHHE FH3 st ried] 4Y FHE 2y YER Y
HE 7] AFegen, o4 dTE FARYE <F 1> Zu

Bode & rff

<E 1> MERH AF A

a7 A a4 7 & |
Winfrey & Kurtz (1931) Iowa & AEJA 72
Kimball (1947) h-curve 712
Couch (1957) 422 089 Jowa 8§ A=A AT
Cowles (1957) AW gy o & AL AL
Nichols (1961) moment-ratio ¥ ¢
Krane (1963) FAANE ol LG HEZY T
Scigliano (1965} Weibull 3&23 7
Hoover (1967) analog AFEH ¢& Az AL
Lamp (1968) AERAY 9 =9
Henderson (1968) Actuarial %% Al A|
Jenson (1983) SPR 9§ 1
Fitch & Wolf (1984) MulEA dUdd 24
Wolf (1985) A& A¥s 89 19 _
White (1986) AAH 89 3
Dandekar (1987) AFTRF7IE %
Kateregga (1987) ABRFNRE HERY A A
~ Oh (1991, 1995) Agdgrys 44 234 s




2. AZ3<(Survivor function)2] ¥4

FAe Mo} gx=x Zhzte] Agdee A Zon FYd FHe & Mg}
AL o 747t Alg A dASIA ¢ g Bidu olg gk Hule AEFgE o
71 %4 3 M (retirement  frequency curve), ® 7| FH(retirement curve) % H7|&FA
(retirement rate curve)2.52 FEHHE

FEgWS X7 H21ge ATe JeldddE A2 X4 (Cumulative  distribution
function: c.d.H)¥

Flx) = P(X<x)

ol o] & ¥ 7|4 (retirement function)g}t Frk, zeju} HAGdn|e] MulggdddAE
HxHQ ¥ wgsty

S(x) = 1—-Fx) = P(X>x)

AbgELY o]E A& T (Survivor function) i AE T H(Surviver curve)olgd H-
ol A|AZR Au|7} ALEE FEL ov|sit), dvtHon MuyyELeA FE
X 9 e 71d £ gleng S(0) = 1.0 o= 74 ey

3£ 9 = 89=(Probability density function: p.d.f)+=

2
Ll

4+ T o

_ 4R _ _ ds
Ry = LGH = e

ol o|E H 7 EF T (retirement frequency function) T+ 7] H(retirement curve)
2 R &

&7+ 1 AE(instantaneous failure rate)<

h(")=‘sﬂ(%=_ dx

olu] o]& 7] &(retirement rate)o]gt o} H7| Lol X=x oA o}F #Hr|=HA &g
£ dl X < (x+dx) A H7I¥E €8 udiy ol AP T M AtREHE IFE
(hazard rate)¥} f-AF3t 71'do| o}

H7| &L FEWSF X9 32 TE8EHY



H(x) = fk(u)du — —log[S(x)]

ol o] & # 7] & ¢ (retirement rate function)&} o}

3. AEFAH9 A4

AdAte £ 2457 AN JIE2HoRE a7HE A2 2 Al 3% 8B4
Agoltk o] ARE A= Qe HESIAE FAT, o] FEF M A 4dvld
FEEHE S4Y & A ol e AEIH RAS Heo JEHLR aTHE A
BE HEY 24

- Axd dAd dvg 5

- dxd Hrid e o U o]

- 7t A& Zo] gEse AUl ¥

t}&-9] zbesk AL E o] &3 AMEJMY] WYL olfed A
<oAlA 1> |

olw B Alo]A] 1986 X4 109 EEE FYUsto ARSI gled, o] EEe AL
LA HFANLALE Ptz g, o] EYY Axd Hy|d & 7[EL g <FE
2>9 #o,

<H 2> E¥9 dxY Hr Ax

Year Accounting periods Age-interval Trucks retired
86 (1-1-86)~ (12-31-86) 0~ 12 1
87 (1-1-87)~(12-31-87) /2 ~11/2 2
83 (1-1-88)~(12-31-88) 112 ~21/72 3
89 (1-1-89)~(12-31-89) 21/2~31/72 2
90 (1-1-90)~ (12-31-90) 3172 ~41/72 1
91 (1-1-91)~ (12-31-91) 41/2 ~51/2 1

4 Ede Fujr} 1986dEd SAEHGE, o] Frle AANAHN dFE TR Ao
ol d%E& Fited AL Fdy T Ads B A Aoy, oW AL 142
of 79l AT AU oW AL 12¢2o] T A= UA dot GA 19863 = T
A Ef e AAAoz I 7Ldel 749 199 dAHUANT BFAH. 2H2E 1986
Wxel AXd 2L 1986dE Do AAM 2 velzt 0.5d0] HIAts & 4 vl



oo} ZHe gutAQl 1A YA A4ldE WH-E ¥hd B8 (half-year convention)#}
Ste}, ol Ui ARFoes HAnje A WRgt JEEHe YA BE B A A4t
o] AF & Bty AHFoE FoiH7] el :

at
e
=3

(1) ¥ 7] =43 A (retirement frequency curve)
<E 2>9 E99 Hr|AR A HAZELFHE azld gS <a¥ 153 g

<a¥ 1> d2Eages Jed HEF3A

wpebd W #AHEAS(ASLYE
asL= (hdhH+OE) + - -+ 6

23.25
10

= 2.34d

(2) 474 ¥ (life table)
<HE 2>9 E¥9 AHriAnd A EFe el AEUSTE EHY £SHE

AW o <E >3 2

]



<E 3> E¥Y FER

Age Life table of Trucks in service
0 10
1/2 9

11/2 7

2 1/2 4

3172 ) 2

41/2 1

5 1/2 0

(3) =T M (Survivor curve)

<E 3> FERE o4, o8& =2 JeEhA <2¥ 2>9 Z& PEFAE

i L

<Y 2> EYe AET

o] HEIZH gAY EF 10Ud A TS

truck-year)e & <E 4>9 2T

A

EY Aula E-AX(service



<} 4> Au|A E¥-dr
Date Time | Avg. No. of Trucks | Service Truck-year
(7-1-86)~(12-31-86) | 1/23 (10+9)/2 = 95 4.75
(1-1-87)~(12-31-87) 14 (9+7)/2 = 8.0 8.00
(1-1-88)~(12-31-88)| 1d (7+4)/2 = 55 5.50
(1-1-89)~(12-31-89)| 1 (4+2)/2 = 30 3.00
(1-1-90)~(12-31-90) | 14 (2+1)/2 = 15 1.50
(1-1-91)~(12-31-91)| 14 (1+0)/2 = 05 0.50
23.25 Truck~year
Ty

°o]de] 10tie] EfozRy g
otebd =8 @ e FREAEAS

A
T

T

by

ASL

=234

<Y 3> 9EEE [AE

e Aulzg 3

2]
o3 o] A4ten,

3 ﬂ.’: i

2

-

713 2395 Eg-dxy} =l

<E 4>dMe E A AEdsE 7D Adsiach 2y dutgew gd s
Al E AEdsute AT wEgz <ag D go] XA Aot 2gdd 4
E34de YHS HEZL(Z FHo) H3 o]E o4 EY HFALEAFY A
b o] @

[a]
p—



e 100%Y Ege AAste] AETIFA olfel AALFE Muj22 A3
zq apetx ol o] YEIFA Lo WHL =Y Muls E-d A
ol& 279 AAF 100%2 e AA Ee] PAAEATTH At

A9 WA = (95)(1/2) = 475 %-

Be] ®3 = (80)1.0) = 80.0 %-d
Ce "3 = (55)(1.0) = 550 %-d
Do) W4 = (30)(1.0) = 30.0 %4
E¢ €3 = (15(1.0) = 150 %-4
Fe ©3 = (5)(] 0 = 50 %-d
AEIA oo F WA 2325 %-d

upeba] 9 FAHR A F(ASL)Y

_ AExA o7 £WA
ASL = 100 %

_ 232.5%
100 %

= 2,34

olz]et AS ol&3lE AL M = £9, F 100%A 3 oY= Z
dxda 7dg4de Aiatel st wd X‘—“Eﬂ]*ﬂ A& ZAse FAE7|Y$H
(remaining expectancy)S TF3tnA @ wWole thdol 2ol oA st AgErt

Avrea to _right of age X
% surviving at age X

dg B, 1/2d0] ARg AHAM G FENdFIL S Zo] AEFdY.

9 o il Ll
FE7INTH = Eys = Lo Sliiqﬁa Ag%?gﬂ 2

_ B+C+D+E+F
90 %

_ 185%
90%

=2.064




o] 0590 A3 F 9uirt L&A=, ©] 9 FF IS o] 206de] #
o gvjoltt, 22y 2719 HaFEl 23390 v e d 0530 AT o] ohe
a3 A Fag AR ekt ol e &2 1hHE AT Unxe £yeln
E 2714 #HFygERvE A fds AL g9ttt odrlA dES5HPL
probable life)2 o33 #Zo] Hojd).

PL = Age + Eyx
gela, 050 AAY & 9le] dEsRe
054 + 206 = 2564

of "t olfig AV 7 FHUseiY REAUSYH dB5PL 42T 5 Yo
o, o]& Ywrshsty the 43t gk

(P +S B +s W+ - -
100 %

ASL =

S5+ Swii(D) + Syea(l) + + - -
NARIAAS) AEE

EN:

1714 Sy 1 N A HAAM 9 AEL(%)

9 A8 ool uad WAL o4t YFAEATH 059014 FEARFIE
AN et 2o

(100%) (1) + (90%) (2) + (70%) (1) + (40%) (1) + (20%) (1) + (10%) (1)
HRAEAS = 0

= 2.3254

(90%) () + (70%) (1) + (40%) (1) + (20%) (1) + (10%) (1)
90%

Ej; =

= 2.0



dutA el AETHY JE&FHINE YEhE <2y 4>9 P, ekl JEg Mo
HEGD) 27)E 100%Zst0] A7k Ade] ma} oo dgste AELES veEbH,
= x7] 42 Muje HAFPE 100%28 7 ARAFE oo A
A Aotk 7oA AETMT ole} BAA HIEFIFH, TEIY
59 #AES do}E £ 4} |

<a¥ 4> gubAgl A4S



4, IOWAY &AM

lowa¥ AE3Meld u]= Towa State UniversityslA 1931d¢] 2@ %3F Aog RE
Anl duje] AEAMG Y EHS 18717 e FEFHeE F/E Aol o] AEF
A 176719 g F79 Hujge dig AESFHE AL - 78 A2 BEH
o F 2ZE Hu|E9 AEJTHES A F7Y FHR L8k, ol BT 1871/ 9
Az FRIYY. 2 A 187149 27 Iowad AE&FHE 9Egen, 54 o9
T U8 7Y g 471AE Frteta, o7l FAA¥ BEFHAH 7EY AEFHE &
stele] ZE Moo HEYHE I T 7 U 3179 Iowad PJSFHE s
o] AEJHE HYPA o 2T A7z A= 1 g§FAde] AR dFH 2 Ut

oj&igt x7]¢ 187] Iowad AEFHY Fie HI|EaJHY EFd ue £75=
o, #71F42 X$E=(mode), F HWA 7L BAFHH vadiey o] Hog 53 9l
7t wel FEIL F ESEr HuegY 4% AW AE Lleft)¥ o2, WAt
i3 dxse A& S(Symmetrica)d, L E2%22 4P A& RRight)Fo=z 74
sk, )

AT BHel ¥ AEIUY YA 24 LY, O, €3,039 v Fez
FolA Y, L8 Ly Ly, Ly Ly L, L2 671A HH7E 9o, SEAME S,
S, Sy Sq Sp Ss, Sg9 7744 8, 283 RYYAME R, Ry, Ry, R, RY 5
7 Fei7t ok ZEl3: 19679 Fr71E 471X AETAHY e Hvle #Ho)7h 2
719 BdHez o] o]FojAE FH=Z o|E OriginF el &} O0¥ele O,
Oy, O3, 049 47}A FEi7t gith ol8 IR i@ W73 AETH, 23 o
ZF T Feirl e <a¥ 5>, <3y 6>, <Y 7>, 2T <Y o g 4
B 91,



b

3 s el Q*:"@%Qﬁ i

Erats

R 0 e

0 s et

<23 5> LY lowa AE349 e



3 Jowa

<Y 6> S



Towa

3

<14 7> R
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5 Iowa® AE349 o &

AAE o| Adule] digh A& @2 H7EE ASRH 274A 715 A
& g wehA FIIE PEch 2HY Y 9GS AEe 2719 4A7T
g #7) A2 gAe] 7hsstd. ol d At 2719 #H7) 715 S lowa¥ FEXA
3ol §Aste] 1 o|F o AETHA FHE Fohd 5 3, 2 AN HFEFE 2
gz Aedve FE/UFE & 78 F Uk o9 Fo] Iowad AESFHL =9A

g 27|AEE o] &3 FAF AETNE TE Ui PR o]L4T £ Qth o] &7
9 B AY AR P BIWE F& I EGTA(Swb curve)ol F

& Eo] <agy PA K vl 2ol lowad HEFHE o] &3t F thgddy
At Bel tig BAT Jowad AES2HY HAd 7] A8 o]Fe AE[HY 4 21
A1 FA54Ee 7T £ Uk <2y 9dA 7 oo due EYFAE owad S
ZAF AN L8 o] &t wFo(curve fitting) ¥ A Av] A7l & 25, me
1 Ay AE Towad L8] 3|99E& & & o, o] A FFFYL AFHee 17
We] 98 ¢ 4 9o} EH o] ERIRME [.3e wel d&3tA 8% ¥ (smoothing
and extending) &=L AL 7 $ o}, 222 Hu] Ax o|¥A F§FE J4 9
# e 9y Hrld B ARE A& 5 UG

>~

<2¥ 9> Towa AEFAN ETr54d9 &#H



6. TIEA W 4

A Ao 9 EAE 9§ Actuarial WA WEAQD W o= OG(Original
group)¥ ¥ RR(Retirement rate) o] Sltt.
(1) OG ¥

o] L dAxy &L T3 o|F of&3ld AEJHE T WHeE, HA
7] AXd47 A2 d7AAY A8 SR FY A= Eudtie] deojzth
<A 2> Original Group%‘% o] &5 HAAIL AT AU

o}zl &} Z& 47 E(Life table)?t FolHE o

<E 5> EQ9) AAs} w7l BE A

Year Total Total Tolal Upper figure . Plant remaining in service at
of amount| amout of | amout of beginning of indicated calendar year
Piacing| placed plant plant in
retired service Lower figure : Plant retired during indicated
1-1—-88| 1—1-88 calendar year
Year of Inventory ! B1 {8 |83 |84 | 85| 86 | 87 88
81 10 10 0 1 9: | 7a | 42| 21| Ty
82 15 13 2 1 [ 142|123 ] 93 6, Hs 2
83 6 5 1 6 6, 5. | 3 1
84 20 10 10 202 | 184 | 144 10
85 10 4 6 10y | 9a 6
86 12 3 9 1| 112 9
87 12 0 12 12
Totals 85 45 40 1 9: 215 225 37 40w 42 A0

o] oA AA A% ‘@dd AYdE '8B5dxe mALY 9301F AV AW ¢
= gaxd 1509 EFL AAsged BEE &, & 259 FAHF JES EY o
71 9ol x, ‘BEE Fol, & 259 ~354 Aleld] w719 Ede] gt vjelth

AR (1988, 1. DA} o] Aol HF AL A (Average Service Life)E 737 $38
o, g&e] ARE o|43le FHEAL 3, 7t HX dxviy EY EAo] o &
= 7] WRe] B 7 dx9 ABE FA AHLste Aol © vEAHEH. A E &9, 82
HE, 83U % 2 R4dx 3d7te A4ate] A4RE o4t 7t A4 dx EYS T
Lpoleof whel A7) Yeted <HE 5>olA dolzt TdE diAA W A A ARE



Foted AESE AdsE &3 2o

Number surviving Percent surviving
Age at age at age
0 41 100.0
Y 40 975
1% 36 87.8
2 % 29 68.3
3% 19 46.4

9 ARE TAR <Y 1057 2& EvY EINE 7 F o Fold A4

o] AETAL ¢F 50% survivingolA G (stub)el

Helenz Uy 50% survivingS

ol Zstejor gk, o] EZFAe]| Towad AESFAE ol &3tAU d¢2(by judgement)

g3g 4EIZHNE 7F 5 Uk

<19 10> ETE49 smoothing




olg} & <IYP 10> AE&EIFMogRE ZAEV|UFHN ASFHLE <E 659 7o
A2,

<E 6> 49 A2FHe £

AGE | % Surv. | Avg. Ord.; Int. Area | Area Remaining Expectancy Prab. Life
(1) | (2 3) | (4) (5) (6) ()=(1)+(6)
0 100.0 98.5 49.25 353.15 3.53 3.53
w| 97.0 92.5 92.5 303.9 3.13 3.63
1% | 88.0 78.4 78.4 211.4 2.40 3.80
24| 68.8 57.9 57.9 133.9 1.93 4,43
3 47.0 38.5 38.5 75.1 1.60 5.10
4% | 30.0 23.8 23.8 36.6 1.22 5.72
b4 | 17.6 10.8 10.8 12.8 0.73 6.23
6% 4.0 2.0 2.0 2.0 | 0.50 7.00
7% 0 | 7.50

B BgE AEIAL SAZ Foju A4d PRAAFE

_ 353.15 % Surviving
ASL = 100 % Surviving

= 3.53d

(2) RR Y

RRYL OGHe| Z} AXdxe] Hulg A Hie n=} 4&LE File Ade
g2 7] dE g4 43X Jdx A HIARE nF o439 7] L (Retirement
rate) & UEI o] & ol &3 HELE FIE WHold #M7E&RR)E F&3 Fo| F
g},

RR = property retived during the xth age interval
property surviving at the beginning of the xth age interval

ole] ZA% WEL(Survival rate)e o&3 &

Survival rate = 1 — retivement rate

property survtving _at end of xth age interval
property surviving at beginning of xth age interval

RRYE o] 88te <& 5>9 ARERH A&7 F459E BA OGHAME= A
$ARE THEY 7T2HY HA AR ARE ol fds ey RRYAME FEEL A



2519

An dEe 48E o]&u.

<o A 3> Retirement Rate'§-2 ol &3 PaA AT FHYY

el dAelAd 1986359 Retirement rateS 73t X W

Placement Band : 1981 through 1986

Experience Band : 1986

Age Number exposed to retiremetn| Number retired | Retirement
interval at beginning of age interval | during age interval rate
0~ W 12 1 0.083
B ~14 10 1 0.100
1V ~244 18 4 0.222
2l ~34 5 2 0.400
3% ~4l4 6 1 0.167
45 ~54 1 1 1.000

T3] A Retirement rate® A= A

<E 7> RR{d 93 924

TN
;3
o
Pobad

&3t g <E ¥ 2.

Placement Band :

1981 through 1986. Experience Band : 1986

Number Number Retirement Survival |Percent surviving
Age exposed to | retirement | . rate for rate for at beginning of
interval | retirement at| q,ring age | age interval ; age interval| age interval
beginning interval
age interval ;
0~4 12 1 0.083 0.917 100.0
¥~14 10 1 0.100 0.800 91.7
1h~2k 18 4 0.222 0.778 82.5
2l ~3) 5 2 0.400 0.600 64.2
3s~4Y 6 1 0.167 0.833 38.5
4)5~5Y 1 1 1.000 0.000 32.1
5% 0

wetA Aol FeHF FHEEEE o] &3t BFAGEFE FeLY



lgl +91.7 +82.5 +38.5 +32.1
ASL = .

= 3.594d

o)t OGH & ol83te] o HFAEAS 353d3h ol 2R ¢ F Yok
o9 7ol lowa¥ AETFHE ol &8 FYLAM etel BE AR RE 3

FALASE ANY & Gom, B A9 At B F5EA 22705

A% % st

& 12 e
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Studies, Vol. 38, pp. 495-506, 1984
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BALANCE SHEET VALUATION: PRODUCED INTANGIBLE ASSETS AND NON-
PRODUCED ASSETS

Abstract

This paper deals with the estimation of opening and closing stocks of produced intangible assets
such as mineral exploration, computer software and artistic originals and non-produced assets
such as land, subsoil assets, patented entities and purchased goodwill.

The first section elaborates on the main conceptual issues related to the compilation of stock
data such as the asset boundary, the relation between flows and stocks and principles of
valuation. Several valuation methods are discussed including the perpetual inventory method
and the net present value of expected future returns.

The following sections discuss each of the assets categories in detail. Each section starts with
definitions and the identification of sources. Subsequently, volumes, prices and values are
estimated for almost all these asset categories. The estimates pertain to the beginning (January
1st) and end (December 31st) of 1990.
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1= troducti

The national accounts generally provide a comprehensive, yet detailed record of the transactions
and other flows that occur in the national economy in a particular period. In addition to these
economic flows, the national accounts also include the opening and closing stocks of assets and
liabilities at the beginning and end of the accounting period. These stocks generally consist of
non-financial assets such as land and buildings, as well as financial assets and labilities such as
shares, deposits and loans.

The flows and stocks are closely related as stocks result from the accumulation of transactions
and other flows during the accounting period. In addition to consistency within the accounting
period (between flows and stocks), consistency between accounting periods in principle exists
as the closing balance sheet at the end of the accounting period equals the opening balance sheet
at the beginning of the subsequent period (i.e. balance sheet continuity).

Balance sheets are in principle compiled for individual sectors as well as for the total economy.
In the balance sheets of the total economy, the financial claims on (and liabilities to) resident
sectors completely cancel out. Only financial assets and liabilities with the rest of the world
remain.

The compilation of balance sheets may further improve the quality of flow data, especially if
stocks are derived from other sources than the flows. The confrontation of independently
estimated stock data with related flows may lead to the identification of statistical discrepancies.
Removing these discrepancies typically increases the plausibility of data.

Balance sheets also yield an important summary indicator of the state of the national economy,
namely net worth. The national net worth is often referred to in economic literature as the
"national wealth", i.e. the total of economic assets in a country less its liabilities. The changes in
the national net worth include for example the discovery of natural resources, whereas the
depletion of these resources is deducted. Countries relying heavily on the exploitation of these
natural resources may witness high growth rates of their gross domestic product (GDP), yet
may be faced with large reductions in their national wealth. In addition to the GDP, therefore,
the national net worth is an important indicator of the state of the economy.

This paper is more limited in its aim as it focuses on the estimation of opening and closing
stocks of non-financial assets in the Netherlands. The reference year is 1990. The paper
especially elaborates on the estimation of stocks of produced intangible assets and non-produced
tangible and intangible assets. These mainly concern items for which no estimates were
available in the Netherlands.

The estimates presented here should be considered as tentative, as they are the outcome of a first
step in the compilation of balance sheets for the Netherlands. The estimations may be further
refined in subsequent stages of balance sheet compilation. For example, the valuation of land
may be improved by using more detailed price data than are currently available at Statistics
Netherlands,
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The paper is broadly structured according to the classification of assets as used in the 1993
System of National Accounts (SNA). Section 2 discusses the main conceptual issues. Section 3
elaborates on produced intangible fixed assets. Section 4 deals with a particular category of
produced assets, namely valuables, Sections 5 and 6 elaborate on non- produced tangible assets
and non-produced intangible assets, respectively. The last section summarizes the findings and
contains some concluding remarks.

Each section starts with the definition of asset categories and the identification of sources.
Subsequently, volumes, prices and values are estimated for most of the asset categories. These
estimates pertain to the beginning (January 1st) and end (December 31st) of 1990. In a few
cases, however, estimates could not be compiled as sufficient data were not available.
Sometimes it was concluded that the stock value is negligible.

24 Balance sheets: ¢ tual i

This section elaborates on conceptual issues related to the compilation of balance sheets. The
first sub-section deals with the asset boundary. This boundary especially determine what is
recorded on the balance sheets. The second sub-section deals with the various institutional
sectors which are distinguished in the Netherlands. It shows for whom balance sheets are in
principle compiled. The third sub-section deals with flows and stocks, and the way they are
related. The fourth sub- section elaborates on categories of non-financial assets. The fifth sub-
section deals with principles of valuation.

2.1 Asset boundary

The asset boundary includes all assets that are owned by institutional units from which
economic benefits can be derived by holding or using them over a period of time. Included here
are financial assets such as shares and bills and bonds as well as non-financial assets such as
buildings and equipment, which themselves have been produced in the past. Moreover, non-
financial assets that have not been produced are also included in the asset boundary provided
that institutional units exercise ownership rights over them and that benefits can be derived from
them. These assets include items such as land, mineral deposits, fuel reserves, uncultivated
forests and so on (SNA 1.26, 2.40 and 2.41). -

Some assets fall outside the asset boundary like the atmosphere and the open seas, because no
ownership rights can be exercised over them or because no benefits can be derived from them at
present. This pertains for instance to mineral or fuel deposits that are economically not viable,
i.e. given the technology and relative prices incapable of bringing any benefits to their owners.

2.2 Institutiopal sectors

Institutional units are the basic units in the national accounts for which it is in principle possible
to compile a complete set of flow accounts and balance sheets. These units are capable of
owning assets, incurring liabilities, and engaging in transactions on their own account. The
institutional units that are resident in the economy are presently classified into five main sectors:
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1) non-financial corporations

2) credit institutions

3) insurance corporations and pension funds
4) general government

5) households

These five resident sectors together make up the total economy. In addition, the transactions
between these resident units and non-residents are recorded on the rest of the world account.

Each sector may be divided into sub-sectors. The general government, for example, is sub-
divided into central government, local government and social security funds.

2.3 Flows and stocks

The institutional units described above may engage in various economic activities, for example
in the production of goods and services, the consumption of goods and services, and saving and
investment. These actions result in economic flows and corresponding changes in the volume,
composition or value of the institutions’ assets or liabilities. All these economic activities are
called transactions.

Transactions do not make up the full spectrum of economic flows. For example, the destruction
of economic assets by natural disasters or changes in the value of assets and liabilities due to
price changes are not transactions. Nevertheless, these events are also recorded in the system as
they affect the value of the assets or habilities of an institutional unit. These so-called 'other
flows' are by convention recorded on the 'other changes in assets' account.

In contrast to economic flows, the stocks of assets and liabilities are recorded at one point in
time, such as the beginning of the accounting period or the end of the accounting period.
However, stocks and flows are closely related as stocks result from the accumulation of
transactions and other flows during the accounting period.

2.4 atecori f non-financial asset

The SNA distinguishes a large number of asset categories. In the first instance, assets are
classified into non-financial assets and financial assets. The non-financial assets are further
subdivided into produced assets and non-produced assets (SNA 10.4 to 10.8).

Produced assets are outputs of a production process. These assets are further classified into fixed
assets, inventories and valuables. Fixed assets are used repeatedly or continuously in processes
of production for more than one year. Inventories consist both of stocks of output held by units
that produced them and stock of products acquired from other units that are used up in processes
of production or resold without further processing. Valuables are not used for production, but
mainly function as stores of value.

Fixed assets consist of tangible and intangible assets. Tangible fixed assets include buildings,
structures, machinery and equipment. Intangible fixed assets include mineral exploration,
computer software, and entertainment, literary or artistic originals,
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In contrast to the produced assets, the non-produced assets do not come into existence through
processes of production, These assets are further classified on the basis of the way they come
into existence. Some of these assets occur in nature, while others appear through legal or
accounting actions.

Similar to produced assets, non-produced assets consist of tangible and intangible assets. The
non-produced tangible assets occur in nature and include land, subsoil assets, non-cultivated
biological resources and water resources. The non-produced intangible assets are constructs
devised by society and include patented entities, leases and other transferable contracts and
purchased goodwill.

The main categories of non-financial assets are summarized in table 1. A complete list of
categories of assets is given at the end of this report (see annex 1).

Table 1: Main categories of non-financial assets

Categories

Non-financial assets
Produced assets
Fixed assets
Tangible fixed assets
Intangible fixed assets
Inventories
Valuables
Non-produced assets
Tangible assets
Intangible assets

2.5 Principles of valuation

Just like economic transactions, assets and liabilities are also in principle valued at current
market prices; i.e. not at historical cost prices as is often pursued in business accounting. This
principle implies that assets and liabilities are regularly revalued at observed market prices for
similar items. However, if such prices are not available, they may be approximated by
accumulating and revaluing transactions over time (i.¢. by using the perpetual inventory method)
or by estimating the present value of future returns expected from a given asset (SNA 13.25 to
13:35).

Thus, assets and liabilities are preferably valued at observed prices in markets. Such prices are
mostly available for financial claims {e.g. from the stock exchange), existing real estate such as
buildings, other structures and underlying land (e.g. from real estate brokers), existing
transportation equipment, crops and livestock as well as for newly produced fixed assets and
iventories.
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Market prices are not always easy to obtain. In the case of land, for example, prices may show
wide variations by region and by type of use, and may also fluctuate substantially from year to
year (and even within years). This puts a heavy burden on the collection of data.

The perpetual inventory method may be used for the valuation of assets if market prices are not
available. This method approximates the value of assets by accumulating and revaluing the
acquisitions less disposals of the asset over its lifetime. The value of such an asset equals its
current acquisition price less the accumulated amortization. The amortization pattern is often
derived from tax laws or business accounting conventions'. This valuation method is typically
used for fixed assets.

Market prices may also be approximated by estimating the present value of future returns
expected from a given asset. A rate of discount is then utilized to compute the present value of
expected future returns”’ . The SNA recommends to derive the rate of discount from information
relating +to transactions in the particular types of assets rather than using a general rate of
interest (SNA 13.34). This method is typically used for assets with delayed returns (as with most
non-cultivated biological resources) or with returns that are spread over a lengthy period (as
with subsoil assets).

A practical difficulty with this method is that the estimated value of future returns from an asset
is normally not disclosed by corperations. In many cases, therefore, these values can only be
approximated. In the case of reserves of natural gas and oil, for example, the value of the future
returns has been approximated by the estimated government receipts of gas and oil revenues as
direct information regarding the net value of the future returns from these assets is not available
(see section 5.2.1).

There are generally two ways of determining the rate of discount. The first is based on the
concept of opportunity cost: the rate of discount is in this case equivalent to the rate of return of
the second best investment alternative. This rate is generally not easy to obtain. The second way
is based on the rate of interest.

In the following section, the above conceptual conclusions are applied to the estimation of
balance sheets for produced intangible assets and non- produced assets.

i ; . , . y
Most fixed assets are recorded in the balance sheet at cumrent written-down values, i.e. at current prices written-down for the accumulated

consumption of fixed capital (often "referred 10 as written-down replacement cost™). This method of valuation is consistent with the valuation
concept of the national accounts.

4 The present value of the expected future retums is calcutated as:

T A t
Present value of expected future returms = 2

(F+1)'
=0

Where i = rate of discount, T = total number of years,

t .
and A = expected return in year L.
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3.  Produced assets: intangible fixed assets

Produced intangible fixed assets include mineral exploration, computer software, entertainment,
literary and artistic originals. These asset categories are discussed in the sub-sections below.

3.1 Mineral exploration

The SNA defines mineral exploration as: "the value of expenditures on exploration for
petroleum and natural gas and for non-petroleum deposits. These expenditures include
prelicense costs, license and acquisition costs, appraisal costs and the costs of actual test drilling
and boring, as well as the costs of aerial and other surveys, and transportation costs incurred to
make it possible to carry out the tests" (SNA, p. 307).

Concerning valuation of mineral exploration the SNA recommends that: "mineral exploration
should be valued either on the basis of the amounts paid under contracts awarded to other
institutional units ... or on the basis of the costs incurred for exploration undertaken on own
account. That part of exploration undertaken in the past that has not yet been fully written off
should be revalued at the prices and costs of the current period" (SNA 13.43).

The exploration of minerals is pursued in order to discover new reserves of minerals or fuels that
may be exploited commercially. Therefore, all expenditure on mineral exploration, whether
successful or not, should be treated as capital expenditure (i.e. the acquisition of intangible fixed
assets) rather than intermediate consumption (SNA 6.166 and 10.90/91).

In business accounting, on the contrary, only expenditure on successful efforts is regarded as
capital expenditure (the so-called successful efforts method). while expenditure on unsuccessful
efforts is usually regarded as current expenditure: i.e. directly charged to the profit of the year in
which the effort has been judged to be unsuccessful. Because of these practices, it is usually not
possible to derive total expenditures on mineral exploration from published business accounts.

As a consequence of these business accounting practices, expenditures on mineral exploration
have been estimated in retrospect on the basis of quantity data as published by the Ministry of
Economic Affairs”. -

In the Netherlands, mineral exploration is limited to oil and natural gas exploration. This
exploration broadly consists of seismic surveying and drilling activities {exploration/appraisal),
which are pursued both onshore and offshore.

The "Energie Beheer Nederland B.V." (EBN) at Heerlen provides rough estimates of average
expenditures for these different types of exploration for the period 1980-1990. The rates are as
follows:

See Ministry of Economic Affairs, Mining Division of the Directorate General for Energy. "Oil and Gas in the Netherlands,
Exploration and Production 1990", annex 13 and 6.
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Seismic surveying:  onshore; line km dfl 25,000  perkm

square km dfl 60,000  per km?
offshore; line km dfl 2,000 per km
square km dfl 25,000 per km?
Drilling activities: onshore dfl 12,000,000 per well
offshore dfl 18,000,000  per well

As more details were not available, these rates have been used for the year 1985, while rates for
other years (1980 to 1990) have been adjusted on the basis of the price index for mineral
exploration (available from the national accounts).

Total expenditures on mineral exploratation have been obtained by multiplying the quantity data
by these prices and include also other expenses such as reconnaissance licences (see table 2).
Balance sheet values for mineral exploration have been obtained on the basis of the perpetual
inventory method. Based on the accounting practices of "Energie Beheer Nederland B.V.”
(EBN), the average useful service life has been set at ten years. The estimates appear in table 3.
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1980

A Seismic surveying
Quantities 1000 km

- Onshore: line km 2.0

- Onshore: sq. km N

- Offshore: line km 15.4

- Offshore: 5q. km .0
Rates 1000 dft

Table 2: Mineral exploration: expenditures

- Onshore: line km 24.5
- Onshore: sq. km 58.8
- Offshare: line km 2.0
- Offshare: sq. km 24.5

min dil
Expenditures 80
- Onshore; line km 49
- Onshore: 8q. km 0
- Offshore: line km 31
- Offshore: sq. km 0
B: Drilling activities
Quantities wells
- Onshore: wells 21
- Offshore: wells 14
Rates min dfi
- Onshore; wells 11.8
- Offshore: wells 17.6
min ¢fl
Expenditures 494
- Onshore: wells 248
- Offshore: wells 246
min dfl

C: Other gxpensggu Q

4

mln dfl

Total expenses 574

1981

4.6
0
22.]
.1

245
58.8

2.0
24.5

160
i3

44

16
15

11.8
17.6

453
189
2604

613

n

1982

43

14.7

248
594

2.0
24.8

149
107

29

13
20

11.9
17.8

511
£55
356

660

1983

3.9

24.4

24.8
5.4

2.0
248

175
97
24
49

11.9
17.8

319
214
125

514

1984

258

83

24.8
594

2.0
248

121
62
30
12
i0

19
11

11.9
17.8

412
226
196

543

1985

34
1.2
41.5

25.0
60.0

2.0
25.0

260
85
72
83
20

18

18

12.0
18.0

540
216
324

801

1986

25.0
60.0

2.0
25.0

140
58
54
23

12.0
18.0

330
60
270

470

These include reconnaissance licenses as collected by the Ministry of Economic Affairs
(Dir. Gen. for Energy and Dir. Gen. for Oil and Gas).
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1987

22

245
1.6

25.0
60.0

20
230

180
335
16
49
40

120
18.0

300
48
252

480

19838

1.1
1.7
14.3
1.9

253
60.6

2.0
253

208
28
103
29
48

11

17

12.1
18.2

442
133
309

650

1989

12
4.0
3.2

25.5
61.2

2.0
25.5

183
20
73

82
10
14

12.2
18.4

380
122
258

563

1990

1.8
8.2
4.9

258
61.8

2.1
25.8

257
111

17
126

12.4
18.5

358
99
239

615




Table 3: Mineral exploration: valuation

1980 1981

min dfl
Expenditure (tot.) 574 613
Expenditure (rev.) 603 644
Expenditure (acc.) 603 1247

60 60
64

Amortization (10 y.)

Amortization (acc.) 60 184

Balance sheet value:
- 1990 prices
- 1989 prices

1982

660
686
1933

)

64
69

3

1983

514
535
2468

60
64
69
54

624

1984

543
565
3033

60
64
69
54
37

928
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19835

801
825
3858

60
64
69
54
a7
83

1315

1986

470
484
4342

60
64
69
54
37
&3
48

175G

1987

480
494
4836

60
64
69
54
57
83
48
49

2234

1683

650
663
5499

60
64
69
54
57
83
48
49
66

2784

1989

563
569
6068

60
64
69
54
57
83
48
49
66
37

3391

2677
2648

1950

615
615
6080

64
69
54
57
83
48
49
66
37
62
3397

2683




3.2 Computer software

The SNA defines computer software as: “computer programs, program descriptions and
supporting materials for both systems and applications software. Included are purchased
software and software developed on own account, if the expenditure is large. Large expenditures
on the purchase, development or extension of computer databases that are expected to be used
for more than one year, whether marketed or not, are also included" (SNA, p. 307).

The SNA recommends to value computer software: "on the basis of the purchasers' price paid
for the software or, in the absence of such prices, on the basis of costs of production when
produced in-house. Software acquired in previous years and not yet fully written down should
be revalued at current prices or costs (which may be less than the original price or cost)" (SNA,
13.44).

The estimates of expenditure on computer software have been based on the "Automation
Statistics" as published by Statistics Netherlands. These statistics cover expenditures on
computer software by private enterprises, subdivided into a large number of industries, and the
general government, subdivided into various levels of government. The expenditures consist of
purchased software (both standard off-the-shelf and specially developed software), staff costs
and investments in special software designed to facilitate production processes (computer aided
manufacturing and computer aided planning). The following categories of expenditure on
computer software are distinguished:

a) Software, standard (purchased, rented or leased)

b) Software, special (purchased, rented or leased)

c) Staff costs, wages (partly own account production)
d) Investment in computer aided manufacturing (CAM)
e) Investment in computer aided planning (CAP)

Because the expenditures on software developed in-house for own use are not directly available
from the Automation Statistics, the wage costs of application programmers and other software
developers have been taken as an approximation” . These costs constitute about 30 per cent of
the total wages of automation personnel. This is only a rough approximation, as other
automadtion personnel may also be involved in the development of software for own use, while
application programmers, for example, may undertake other activities as well. Moreover,
training costs such as special courses related to the development of software for own use are not
taken into account,

The total expenditures on computer software have been revalued to prices of 1990 on the basis
of the price index of computer services from the national accounts.

& The other software developers comprise of system designers and programmers and information analysts. The wage costs of software

developers employed by software houses have been excluded here, as these programmers are predominanily involved in the
development of saftware for external use.
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The balance sheet values for computer software at the beginning and end of 1990 have been
estimated on the basis of the perpetual inventory method (assuming an average useful service
life of three years). The estimates have been compiled for non-financial enterprises (corporations
and unincorporated enterprises), credit institutions, insurance enterprises and pension funds, and
the general government. The estimates appear in table 4 below.
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Table 4: Computer software: valuation

Nan- ncial enterprises:

Expenditure (total)

- Software, standard

- Software, special

- Staff costs, wages

- Computer aided manuf. (CAM}
- Computer aided plann. (CAF)
Expenditure (rev.)
Expenditure (acc.)
Amortization (3 y.)

Amortization (acc.)

Balance sheet value:
- 1990 prices
- 1989 prices

Credit jpstitutions:

Expenditure (total)
- Software, standard
- Software, special
- Staff costs, wages
Expenditure (rev.)
Expenditure (acc.)
Amortization (3 v.)

Amortization (acc.)

Balance sheet value:
- 1990 prices
- 1989 prices

1985

min dfl

2148
443
465

1080

80
80

2363

2363
788

788

321

56
121
144
353
353
118

118
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1986

2415
443
576

1206
100

90

2632

4995
788
877

2453

453

70
179
204
494
847
118
165

401

1987

2624
462
734

1188
130
110

2834

7829
788
877
945

3063

2766

388
76
168
144
419
1266
118
165
140

824

442

1988

2640
441
735

1194
150
120

2772

8238

877
945
924

3446

1792

397
67
186
144
417
1330

165
140
139

915

415

1989

3220
587
953

1380
170
130

3349

8955

945
924
1116

5799

3156
3033

530
112
256
162
531
1387

140
159
184

884

563
483

1690

3656
600
1274
1452
180
150
3656
9777

924
1116
i218
6223

686
130
382
174
686
1654

139
184
229
1017

637



continued..

Insuran rporations &

Expenditure (total)
- Software, standard
- Software, special
- Staff costs, wages
Expenditure (rev.)
Expenditure (acc.)
Amortization (3 y.)

Amortization (ace.)

Balance sheet value:
- 1990 prices
- 1989 prices

General government:

Expenditure (total)

- Software, standard1)
- Software, speciall)
- Staff costs, wages1)
Expenditure (rev.)
Expenditure (acc.)
Amortization (3 v.)

Ameortization {ace.)

Balance sheet value
- 1990 prices
- 1989 prices

ion funds:

1985 1986
mln dfl

155 218
31 52
40 64
34 102
171 238
171 409
57 57
79

57 193
546 575
128 135
237 250
181 19¢
601 627
601 1228
200 200
209

200 609

— 60—

1687

181
40
63
78

196

605
57
79
65

394

211

605
142
263
200
653
1881
200
209
218

1236

1988

200
40
70
90

210

644

79
65
70

437

207

773
“147
407
219
812
2092

209
218
271

1333

759

1989

266

53
105
108
277
683

65
70
92

426

257
247

712
120
374
218
740
2205

218
271
247

1442

763
734

1990

298

53
131
114
298
810

70
92
99
491

319

725
161
343
221
725
2277

271
247
242
1549

728




continued..
1685 1986 1987 1988 1639

mln dfl
Total economy:
Balance sheet value:
- 1990 prices 4064 4173 4679
- 1989 prices 4497

1) As these expenditures are only available for the years 1987 onwards, the expenditures
for the years 1985 and 1986 have been derived from the 1987 estimates using an annual
deflation rate of 5 per cent.

Source: Automation Statistics, Statistics Netherlands, several years.
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33 ntertain iterary o i riginal

The SNA defines the category entertainment, literary or artistic originals as: "original films,
sound recordings, manuscripts, tapes, models, etc. on which drama performances, radio and
television programming, musical performances, sporting events, literary and artistic output, etc.,
are recorded and embodied. Included are works produced on own account. In some cases, such
as films, there may be multiple originals" (SNA, p. 307).

According to the SNA, valuation of these assets should be pursued: "at the acquisition price
when these intangible assets are actually traded on markets. In the case of intangible assets that
have been produced on own- account, it may be necessary to value them on the basis of their
costs of production, appropriately revalued at prices of the current period and written down.
Otherwise, it may be necessary to use estimates of the present value of the expecied future
receipts to be received by the owners of such assets (SNA 13.43).

In our approach, the valuation of these assets has been based on the present value of the future
receipts, estimated from expenditure data of publishing agencies and record companies and
payments from the rest of the world. Straightforward estimates of future receipts of the owners
of artistic originals are not available.

This approach is based on the notion that the expenditures of publishing agencies and record
companies usually occur on a recurrent basis: as a regular compensation to the owners of artistic
originals. On the other hand, publishing agencies and record companies sometimes also buy the
artistic originals proper (thereby investing in artistic originals). In this case, the balance sheet
value of the artistic originals could be approximated on the basis of the perpetual inventory
method. In most cases, however, the artistic originals are not bought from the original owners
so that an approach based on the present value of future receipts is more appropriate.

In the first instance, the annual expenditures on these assets have been derived from the
production statistics of publishing agencies (honoraria) and record companies (studio
recordings, artist- and pressing fees, purchase of repertoire, broadcasting fees, etc.), as collected
by Statistics Netherlands (only the payments to resident owners have been included here). Film
rights, honoraria and other payments for artistic originals from abroad have been derived from
the balance of payments.

Subsequently, these expenditures have been considered as incomes to the owners of artistic
originals. Assuming a useful service life of 5 years, the owners annually receive a part of the
income. It has been assumed that the owners receive 50 per cent of the income in the current
year (for the originals created in that year), 20 per cent in the following year and 10 per cent in
each of the remaining three years (as the originals generate income during a period of 5 years).

For the years 1986 to 1989, it has been assumed that half of the current expenditure relates to
originals developed in the respective years. From 1990 onwards, current income has been set
equal to current expenditure. Consequently, the income from originals created in the current vear
has been derived as a residual, i.e. dfl 860 million 1n 1990 and dfl 1346 million in 1991 (see
table 5).
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The balance sheet value at the beginning of 1990 has been set equal to the net present value of
the receipts from 1990 to 1994. Similarly, the balance sheet value at the end of 1990 is
equivalent to the net present vatue of the receipts from 1991 to 1995. The net present value of
the future receipts is based on a discount rate of 8.0 per cent in 1990 and 7.8 per cent in 1991
(equivalent to a moving 10-year average of the long term rate of interest).

The balance sheet values for entertainment, literary or artistic originals at the beginning and end

of 1990 appear in table 5 below. The amounts have been increased by the book values of
advance productions as derived from the annual reports of Dutch broadcasting corporations.
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Table 5: Entertainment, literary or artistic originals: valuation

Expenditure {total)

- Recorded media (CDs, etc. )
* Honoraria, studio rec., etc.
* Artist and pressing fees, adv.
* Broadcasting fees

- Publishers: honoraria

- Abroad: film rights, hon. etc.

Incomes

Incomes: current values
Incomes: present values 01/01/90
Incomes: advance productionsl)
Balance sheet total 01/01/90

Incomes: current values
Incomes: present values 31/12/90
Incomes: advance productionsl)
Balance sheet total 31/12/90

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 Total

min dft

688

17
125
35
273
238

344

997

23
87
49
280
558

138
498

1) The advance productions of broadcasting corporations include the following enterprises: NCRV, NOP,

1131 1292 1400

41
89
43
287
671

69
159
566

33
il1
56
302
7%0

69
100
226
646

33
174
35
326
812

69
100
113
258
860

1400
1296

2032

2032

28
285
58
304
1357

100
113
129
344
1346

686
588

683
1885

113
129
172
538

414
329

570
588

129
L2
269

301
221

441
455

AVRO, EQ, KRO, TROS, VARA, VERONICA, VPRO, NOS, IKON (appr.} and WO.

172
269

172
117

269
326

269

185

2551
128
2679

3439
150
3589




4, Produced assets: valuables

The SNA defines valuables as: "produced assets that are not used primarily for production or
consumption, that are expected to appreciate or at least not to decline in real value, that do not
deteriorate over time under normal conditions and that are acquired and held primarily as stores
of value. Valuables consist of precious metals and stones, antiques and other art objects and
other valuables" (SNA, p. 308). '

Valuables are further classified as follows:

a) Precious metals and stones that are not held for use as inputs into
processes of production,

b) Antiques and other art objects such as paintings and sculptures

c} Other valuables such as collections of jewellery of significant value
fashioned out of precious stones and metals (SNA, p. 309).

Valuables are predominantly owned by households and governments, but other sectors are also
likely to own (substantial) stocks of valuables. Corporations, for example, often possess
paintings and sculptures which are used for decoration purposes. Nevertheless, these valuables
are usually not separately recorded on their balance sheets. Thus far, stocks of valuables have
not been recorded by Statistics Netherlands.

The value of these assets may be derived from the accounts of insurance corporations, who
normally keep records of valuables such as precious stones and consumer durables. Such
information, however, cannot be easily converted to SNA concepts. Moreover, valuables are
often not insured, as premiums are usually prohibitive.

On the other hand, a project to estimate the stock value of valuables is a huge and costly
operation. For example, the central government possesses substantial stocks of art objects which
are mostly stored in the national musea. These musea store a collection of about 800.000
pictures and drawings which widely range in value. As a central registration of the collections
does not exist, the approximate 700 musea must be surveyed individually.

Valuation of these paintings is difficult as the collection is neither recorded on the ‘balance sheet
nor insured. Valuation is also subject to a high degree of uncertainty because of lack of
transactions. In addition to these paintings, sculptures and other valuables must be taken into
account as well. Finally, sectorization of these assets may be hazardous, as objects stored in
museums may belong to other owners.

It is interesting to note that valuation on the basis of the future returns is also not fruitful, as the
average operating costs of the musea far outweight their receipts (from donations, tickets, etc).
In view of these conceptual and practical difficulties. estimation of stocks of valuables is as yet
not undertaken.
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a. n- : tangible a

This section deals with non-produced tangible assets such as land, subsoil agsets, non-cultivated
biological resources and water resources. These categories are discussed in detail below.

5.1 Land

The SNA defines land as: "the ground, including the soil covering and any associated surface
waters, over which ownership rights are enforced. Also included are major improvements that
cannot be physically separated from the land itself. Excluded are any buildings or other
structures situated on it or running through it; cultivated crops, trees and animals; subsoil assets,
non-cultivated biological resources and water resources below the ground (SNA, p. 309).

The category land is further classified in the SNA into land underlying buildings and structures,
land under cultivation, recreational land and associated surface waters, and other land and
associated surface waters.

The category land underlying buildings and structures is defined as: "land on which dwellings,
non-residential buildings and structures are constructed or into which their foundations are dug,
including yards and gardens deemed an integral part of farm and non-farm dwellings and access
roads to farms".

Land under cultivation is defined as: "land under which agricultural or horticultural production
is carried on for commercial or subsistence purposes, including, in principle, land under
plantations, orchards and vineyards".

Recreational land and associated surface waters is defined as: "land that is used as privately
owned amenity land, parkiands and pleasure grounds and publicly owned parks and recreational
areas, together with associated surface waters".

Other land and associated surface waters is defined as: "land not elsewhere classified, including
private gardens and plots not cultivated for subsistence or commercial purposes, communal
grazing land, land surrounding dwellings in excess of those yards and gardens deemed an
integral part of farm and non-farm dwellings and associated surface water" (SNA p. 309).

The value of land should include: "the value of the stock of major improvements that cannot be
physically separated from the land itself. Thus, although expenditures on land improvements are
treated as gross fixed capital formation in the System, they do not lead to tangible assets that
can be shown in the balance sheets separately from the land itself. Land is valued at its current
price paid by a new owner, including written down costs of ownership transfer" (SNA 13.55).

The SNA further recommends to indentify specific pieces of land and to price them accordingly,
since the prices of land usually vary enormously with their location and use. Furthermore, it is
often difficult to separate the value of land from the buildings erected on it. In these cases, the
estimated value of land or value of the buildings may be deducted from the combined land and
buildings. If this is not possible, the composite asset should be classified in the category
representing the greater part of its value (SNA 13.56 and 13.57).
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The "Land use statistics" {(Bodemstatistiek) is the major data source available for the estimation
of the quantities of land use by type in the Netherlands. The Land use statistics yield a complete
set of data according to the main categories as recommended in the SNA (see above). The
smallest unit i1s a plot of 25 hectare. These data are based on maps from the Topographical
Service, completed with information from aerial views and urban plans.

The data for January 1st 1989 have been taken as a basis for estimating the quantities of land at
the beginning and end of 1990, as data for subsequent years are not vet available. However,
comparison with earlier data reveals that changes in the use of land tend to be rather small, in
both absolute and relative terms.

The Land use statistics yield data on the total quantity of land under cultivation (including the
cultivated area under glass), but do not provide information on the quantities of other sub-
categories of land under cultivation (which is necessary for subsequent valuation).

Therefore, the land under cultivation is further broken down by sub- categories as used in the
"Agricultural Census” (Landbouwtelling). This source provides specific information on different
types of use for agricultural purposes. These sub-categories (i.e. farmland, grassland, and
market gardens) are similar to those used in the "Statistics on rents and on prices of farmlands"
{Statistiek overdrachten en verpachtingen van landbouwgronden), which serves as the basis for
the valuation of land under cultivation.

The Agricultural Census is usually held in May, i.e. according to the situation of the following
crop year. Most changes in ownership and/or use take place in the first half of the year: from
January to May. The balance sheet quantities of January 1st 1990 are, therefore, based on the
May census of agriculture 1989 and the quantities of December 31st 1990 are based on the May
census of 1990.

The estimations of the quantities of land under cultivation appear in table 6 below.
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Table 6: Land: quantity under cultivation

Land under cultivation (total)
- Cultivation under glass

- Farmland

- Grassland

- Market gardening

- Hedges and paths 1)

- Allotments

- Others

Land under cultivation (total) 2)
- Cultivation under glass

- Farmland

- Grassland

- Market gardening

- Hedges and paths

- Allotments

i} The area under "Hedges and paths” is calculated residually as follows:

Land under cultivation {total)

Less: Cadastral surface cultivated land (total)

Hedges and paths

It should be noted that allotments are not included here.

Source data

1990 1991
hectares
2388105 - 2388105
13457 13457
796291 805373
1114008 1096496
101370 103739
196872 217120
4796 4796
161311 147124

Balance Sheet 1990

January | December 31
2388105 2388105
13457 13457
860144 864452
1203337 1176931
109499 111349
196872 217120
4796 4796
1990 1991
2383309 2383309
2186437 2166189
196872 217120

2) The category "Others" has been proportionally distributed over the categories

“Farmland", “Grassland”" and "Market gardening".

Sources: Land use statistics, Jan. 1st 1989, for estimates on Land under cultivation (total)
and Cultivation under glass, respectively Census of Agriculture, May 1989 and May 1990 for
Farmland, Grassland, Marketing gardens and Cadastral surface cultivated land (total).
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The estimated quantities, prices and values of the different categories of land appear in table 7
below. The values are obtained by multiplying quantities and prices.

Residential areas are by far the most important category in value terms. It has been sub-divided
into plots (40%) and other areas including streets, parking lots and public greens (60%) on the
basis of information on land under buildings and total residential land in a large number of
municipalities in order to allow for differences in prices (derived from the Land Use Statistics).
The plot prices have been derived from information published by the Ministry of Housing,
Physical Planning and the Environment (Development of Soil and Plot Prices 1991). The prices
for other areas (usually owned by local government) have been set equal to the weighted average
of the prices of farmland and grassland as an approximation of their purchase prices.

A similar procedure as described above has been applied in the cases of industrial and dock
areas, building sites, other trade areas, social cultural facilities and other public facilities.

The prices for industrial and dock areas have been derived from detailed price data (selling
prices) of industrial sites made available by the Department of Physical Planning (Ministry of
Housing, Physical Planning and the Environment) and further processed by Statistics
Netherlands. Prices for building sites have been tentatively set at 75 per cent of the price of
industrial and dock areas. In the absence of other information, the prices for other trade areas
have been set equal to the prices for residential areas (see above). It is important to note that the
above prices have been applied uniformly, although in practice they may vary considerably,
depending on location and type of use. Prices may also show large fluctuations from year to year
(and even within years).

The estimates for airfields and airports have been obtained from Schiphol Airport. The prices for
other infrastructural land such as land under railways, tramways and metros and the prices of
roads (metalled and unmetalled) have been tentatively set at the weighted average of the price
of farmland and grassland, as more direct information was not available (see below).

The valuation of land under cultivation has been based on the annual publications "Statistics on
rents and on prices of farmlands" which yield information on purchasers' prices of land with
different types of cultivation (farmland, grassland, and market gardening). These purchasers’
prices show considerable fluctuations over time, as they are based on incidental transfers of
land. In order to mitigate these fluctuations, moving four years averages of these prices have
been utilized for valuation purposes. Thus, for prices per December 3ist 1989 (equals January
1st 1990) moving four years averages of the prices per January 1st 1988 until January Ist 1991
have been used while for December 31st 1990 (equals January Ist 1991) moving four years
averages of the prices per January 1st 1989 until January Ist 1992 have been used.

In the absence of other information, the price of allotments has been set equal to the price of
grassland. The category "Hedges and paths" has been valued tentatively at the weighted average
of the prices of farmland and grassland.

Recreational land such as woodland has been valued on the basis of price information on
woodlands from the "Statistics on rents and on prices of farmlands” using again moving four
years averages. The value of sport grounds has been derived from estimations by five municipal
development corporations (Amsterdam, Rotterdam, Utrecht, Groningen and Eindhoven). The
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prices for other recreational land such as parks and public gardens, holiday recreation (camping,
recreational dwellings, etc.), and other recreational areas have been set equal to those for sports
grounds. The prices of land under social and cultural facilities (schools, hospitals, museums,
etc.) have been set equal to those for residential areas. The prices of land under other public
facilities (land for utility services, storage, etc.) have been set equal to those for industrial and
dock areas.

The natural areas, both dry and wet, have been valued on the basis of price information on
natural areas from the "Statistics on rents and on prices of farmlands" using moving four years
averages. The value of remaining other land, i.e. cemetries, dumping sites, car wreck sites and
other areas, has been set at the weighted average of the prices of farmland and grassland.

National waters such as Wadden Sea, North Sea, IJssel Lake, Eastern and Western Scheldt are
not included in the valuation of land. As in the case of airspace, these waters are not considered
economic assets, since no ownership is enforced upon them. In a future extension of the
environmental module of the national accounts of the Netherlands, it may be attempted to value
these natural assets as well® .

& See Haan, M. de and Keuning, S.J, 1996, "What's in a NAMEA”: Recent Results of the NAMEA-
Approach to Environmental Accounting”, paper presented at the Intemational Symposium on
Integrated Environmental and Economic Accounting in Theory and Practice, Tokyo, March 5-8. 1996.
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Table 7: Land: valuation

A: Land underlying buildings, etc (total)
- Mining areas
- Industrial & dock areas
- Plots
- Streets, public greens, etc.
- Building sites for ind. & dock areas
- Plots
- Streets, public greens, etc.
- Building sites for other purposes
- Plots
- Streets, public greens, ete.
- Other trade areas {shops, banks, etc.)
- Plots
- Streets, public greens, etc,
- Residential areas (incl. streets, etc.)
- Plots
- Streets, public greens, etc.
- Infrastructure (sub-total)
- Railways, tramways & metro's
- Metalled roads {incth. verges)
- Unmetalled & half metalled roads
- Airfields & airports

B: Land under cultivation (total)
- Cultivation under glass
- Farmland
- Grassland
- Market gardening
- Hedges and paths
- Allotments

Quantities 1990

Jan. | Dec. 31

hectare

436501 436501
6250 6250
50185 30185
20074 20074
30111 30111
10849 10849
4340 4340
6509 6509
11589 11589
4636 4636
6953 6953
7065 7065
2826 2826
4239 4239
213108 213108
85243 85243
127865 127865
137455 137455
10559 10559
108498 108498
14385 14385
4003 4003

2388105 2388105

13457
860144
1203337 1
109499
196872
4796

—171—

13457
864452
176931
111349
217120

4796

Prices 1990

Jan. 1 Dec. 31
1000 dfl per ha

417 42.2
16111

740.0 747.0
41.7 422
535.0 560.0
41.7 422
555.0 560.0
41.7 422
16200 1570.0
41.7 42.2
1620.0 1570.0
41.7 42.2
41.7 422
41.7 422
417 42.2
97.0 97.0
97.5 102.5
36.4 377
45.6 45.5
97.5 102.5
41.7 422
45.6 455

Values 1990

Jan. 1 Dec, 31
min df]
176046 171987
261 264
16266
14855 14995
1256 1271
2679 2705
2408 2430
271 275
2863 2889
2573 2596
290 293
4755 4616
4578 4437
177 179
143425 139227
138093 133831
5332 5396
5952 6020
440 446
4524 4579
600 607
388 388
106597 108312
1312 1380
31309 32589
54872 535350
10676 11413
8200 9162
219 218




continued..

C: Recreational land & surface water (total)
- Woodland
- Sports fields
- Recreation (sub-total)
- Parks & public gardens
- Holiday recreation
- Recreational areas
- Social-cultural facilities
- Plots
- Streets, public greens, etc.
- Other public facilities
- Plots
- Streets, public greens, ete.

D: Other land & surface waters (total)
- Dry natural areas
- Wet natural areas
- Cemeteries
- Dumping sites
- Car wreck sites
- Other areas

Land (total)

Quantities 1990

Jan. | Dec, 31
hectare
404597 404597
304068 304068
26186 26186
47443 47443
16090 16090
18159 18159
13194 13194
17103 17103
6841 6841
10262 10262
9797 9797
3519 3919
5878 5878
150329 150329
86401 36401
57349 57349
3797 3797
2301 2301
481 481
7661 7661

3387193 3387193
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Prices 1990
Jan. 1 Dec. 31
1000 dfl per ha

11.7 12.4
350.0 350.0
350.0 350.0
350.0 350.0
350.0 350.0
1620.0 1570.0

41.7 42.2
740.0 747.0

41.7 422

14.2 12.8

14.2 12.8

41.7 42.2

41.7 42.2

41.7 42.2

41.7 42.2

Values 1990
Jan. 1 Dec. 31
min dfl
43984 43839
3558 3770
9165 9165
16606 " 16606
5632 5632
6356 6356
4618 4618
11510 11173
11082 10740
428 433
3145 3173
2900 2927
245 248
5103 4939
1227 1106
214 734
1583 1602
959 971
201 203
319 323
331730 329127




5.2 Subsoil assets

Subsoil assets are defined in the SNA as: "proven reserves of mineral deposits located on or
below the earth's surface that are economically exploitable, given current technology and
relative prices. Ownership rights to the subsoil assets are usually separated from those to the
land itself" (SNA, p. 309). The subsoil assets consist of coal, oil and natural gas reserves,
metallic mineral reserves and non-metallic mineral reserves.

Substantial reserves of natural gas occur onshore in the north of the Netherlands and (for a
minor part) below the continental shelf. The reserves of oil are much smaller. In addition,
reserves of coal are found in the south of the Netherlands, but their exploitation is economically
not viable anymore. Non-metallic mineral reserves mainly consist of salt deposits and some
quarrying products. Metallic ores are not found in the Netherlands.

5.2.1 Natura and oil reserve

The SNA defines coal, oil and natural gas reserves as: "antracite, bituminous and brown coal
deposits; petroleum and natura} gas reserves and fields" (SNA, p. 310).

As to subsoil assets, the SNA utilizes the following stock concept: "Subsoil assets are proven
reserves of mineral deposits located on or below the earth's surface that are economically
exploitable given current technology and relative prices” (SNA 13.59).

The SNA further recommends to value these subsoil assets on the basis of the net present value
of the future returns: "the value of the reserves is usually determined by the present value of the
expected net returns resulting from the commercial exploitation of those assets, although such
valuations are subject to uncertainty and revision. As the ownership of subsoil assets does not
change frequently on markets, it may be difficult to obtain appropriate prices, which can be used
for valuation purposes. In practice, it may be necessary to use the valuations which the owners
of the assets place on them in their own accounts” (SNA 13.60).

The quantity data on stocks and flows of natural gas and oil have been based on various
geological surveys pursued by the Geological Survey of the Netherlands (RGD) and published
annually in "Oil and Gas in the Netherlands: Exploration and Production” (Ministry of
Economic Affairs, Directorate-General for Supply of Energy). This publication discusses
various stock concepts, but considers the concept of remaining expected reserves the most
realistic for estimating the reserves of recoverable natural gas and oil: i.e. the estimated volume
of hydrocarbons in a reservoir ultimately recoverable less the cumulative production from the
reservoir before the end of the year under review.

The concept of the remaining expected reserves is therefore utilized in our study, although the
SNA recommends to use the concept of proven reserves (see above). Estimates of proven
reserves are also available from the Geological Survey of the Netherlands. These estimates are
based on somewhat more conservative assumptions of the quantities of hydrocarbons
extractable from a reservoir {and are therefore about 7 per cent lower than the estimates of the
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expected reserves). Nevertheless, the concept of the expected reserves is used here, as it
provides the most realistic estimate of recoverable reserves in the Netherlands®.

The stocks have only been taken into account as far as they are economically recoverable: i.e.
for 97 per cent (based on long time experience with the dominant "Groningen" gas field). The
stocks and flows of natural gas and oil appear in table 8 below.

On the basis of the estimates of remaining expected reserves {only recoverable for 97 per cent)
and annual production, the reserves of oil are expected to be sufficient for about 17 years in
1989 and 16 years in 1990. The reserves of natural gas are expected to last for about 22 years in
both 1989 and 1990 (based on remaining reserves and estimates of future production available
from the Plan of Gas Supply and the annual reports of Dutch Gas ("Gasunie")).

Table 8: Natural gas and oil: volumes

Balance Sheet 1990

January 1 December 31
mln m3

Remaining expected reserves {total) 1933 2177
- Natural gas 1865 2113
- Oil 68 64
1989 1990
Production (total) 75.7 76.3
- Natural gas §2.0 94.0
- Oil 3.3 3.9

Sources: Oil and Gas in the Netheriands: Expleration and Production 1993,

Ministry of Economic Affairs, Directorate-General for Supply of Energy, for estimates of remaining expected
reserves and production of cil, and, Plan of Gas Supply 1990 and Annual Report 1991, Dutch Gas ("Gasunie"), for
estimates of future production of natural gas.

Valuation of the reserves of natural gas and o1l 15 pursued on the basis of the net present value of
the expected specific revenues by the government from natural gas and oil, as an approximate of
the expected net future returns recommended in the SNA (see below).

The Australian Bureau of Statistics also ulilizes a broad interpretation of the congept of proven reserves as it uses the concept of
"economic demonstrated resources™: those resources whose geological assurance is demonstrated (i.e. the sum of measured and
indicated resources) and for which extraction is profitable over the life of the mine {Australian Bureau of Statistics, 1995 National
Balance Sheet for Australia, Issues and Experimental Estimates 1989 to §992, Oceassional paper, Canbeira).
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This method is based on the assumption that these specific government revenues are equivalent
to the net returns (revenues less cost, including a normal remuneration of capital) of the
enterprises involved in the exploitation of natural gas and oil. The equivalence between
government revenues and the net returns of enterprises is secured because of the assumption of
perfect competition. If the government revenues would be lower, the enterprises would initially
witness a surplus. But this surplus would in turn disappear because selling prices would be
lower or because wage demands would be higher” .

The expected specific revenues from natural gas appear in the annually published National
Budget and predominantly consist of legal shares in the revenues of two enterprises
("Nederlandse Aardolie Maatschappij" and "Energie Beheer Nederland"). The revenues of oil
are comparably much smaller and mainly consist of license fees and concesstons ("Opbrengsten
mijnwetgeving").

The National Budget of 1990 yields estimates for the expected revenues of gas and oil for the
years 1990 to 1994. As the total reserves of natural gas are sufficient for 22 years (see above),
the revenues for 1994 have been applied to the remaining years in order to obtain estimates of
total revenues. Similarly, the National Budget of 1991 estimates the expected revenues from
1991 to 1995. As the total reserves of natural gas are sufficient for 22 years, the revenues for
1995 have been applied to the remaining years. A similar procedure has been applied for
estimating the future revenues of oil (see table 9 below)® .

The estimated revenues of gas and oil which appear in the National Budget are regularly up-
dated and revised. In the compilation process of balance sheet data, these revisions are taken into
account as far as they concern estimates of current and subsequent years. However, the revisions
are not included when they concern estimates of past years, as they are based on ex-post
information (i.e. information that was not available at the time to which the balance sheet
refers), while the national accounts are in principle based on ex-ante information (especially
because actors take decisions on the basis of ex-ante information).

The expected revenues in current prices and the corresponding present values appear in table 9
below. The rate of discount has been set equal to a moving 10-year average of the long term
{nominal) rate of interest in the Netherlands (which is actually equivalent to the interest on long
term government bonds), and amounts to 8.0 per cent in the period 1981- 1990 and 7.8 per cent
in the period 1982-1991 (derived from the Macro Economic Survey of 1990 and 1991 by the
Dutch Planning Bureau).

The issue of ownership of the reserves of natural gas and oil has not yet been completely
resolved. From a strict legal point of view, the ¢il companies are the owners of the reserves, as

7 . .
) See also Keuning, S.J., 1996, "The NAMEA Experience: An Interim Evaluation of the Netherlands'; Integrated Accounts and

Indicators for the Environment and the Economy”, paper presented at the Intemational Symposium on Integraied and Economic
Accounting in Theory and Practice, Tokyo, March 5-8, 1996

g
) The Ministry of Economic Affairs uses a somewhat different method to determing the value of the reserves of oil and natural gas.

Following the Plan of Gas Supply of Dutch Gas, it uses a production peried of 23 years (based on current reserves and anticipated
discoveries) and calculates for each year the expecled government revenues, based on assumptions of annual production, oil and gas
prices, the exchange rate of the Dutch guilder vis--vis other currencies and some other variables. The residual reserves, those
remaining after 25 years. are not valued. This valuation method is more realistic in the sense that it also takes into account anticipated
discoveries, but is not entirely in line with the recommendations of the SNA which uses the (more narrowly defined) concept of the
proven reserves in the accounging period.
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the government has transferred both concession rights and ownership to them. From an
economic point of view, however, it may be argued that the government holds the ownership, as
the net returns from these assets actually accrue to the government in the form of legal shares in
the revenues of the oil companies, license fees and concessions. In the current national
accounting practice, these government revenues are recorded as rents (which by definition
accrue only to the owner of the assets).

Furthermore, the estimated revenues of gas and oil by the Government are subject to
considerable fluctuations, due to the instability of (international) prices of gas and oil, and the
exhange rate of the US dollar vis--vis the Dutch guilder. As a consequence, the estimated values
of the reserves of natural gas and oil may also fluctuate from vear to year.

Finally, compensation payments related to subsidence caused by the extraction of subsoil assets
are implicitly taken into account. Such payments have been regularly made by the "Nederlandse
Aardolie Maatschapgpij" and have implicitly ied to a reduction of government receipts of natural
gas and oil revenues” . More generally, when estimating balance sheet values on the basis of the
present value of future receipts, the value of future outlays including those of anticipated outlays
should be taken into account.

9

In 1983, the "Committee Groningen - NAM Subsidence by the winning of natural gas” created a contingency of dfl 650 million. From
1984 to 1994, the Commirttee paid dil 88 million in claims 1o third parties (all in purchasing power of 1980).
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Table 9: Natural gas and oil: revenues

Revenues of natural gas

National Budget 1990:
- Current values
- Present values 01/01/90

National Budget 1991:
- Current values
- Present values 31/12/50

Revenues of oil

National Budget 1990:
- Current values
- Present values 01/01/90

National Budget 1991:
- Current values
- Present values 31/12/90

1950 1991

mln dfl
4100 4182
3796 3585

4500
4545

1990 1991

min dfl
980 998
907 855

1080
1001

1592

4182
3319

4818

4145

1992

998
792

1062
913

1993

3939
2893

4408

3518

1993

941
691

972
775

1994

4326
3203

1994

954
706

1994-2011

69444
23393

1985-2012 Total

85847
36988

79344 97796
27289 42700

1994-2006 1995-2006 Total

11664
4233

Source: National Budget 1990 and 1991, Chapter XIII Economic Affairs, Section 06.00
Energy policy, Paragraph 06.01 Income from Natural gas.

Note: The revenues of oil are derived from the National Budget for the vears 1950 and

1991. As these data are not available for subsequent years, the proportion of oil
revenues in total estimated revenues of natural gas and oil has been kept constant.
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5.2.2 Non-metallic mineral reserves

The SNA defines the non-metallic mineral reserves as: "stone quarries and clay and sand pits;
chemical and fertilizer mineral deposits; salt deposits; deposits of quartz, gypsum, natural gem
stones, asphalt and bitumen, peat and other non-metallic minerals other than coal and
petroleum” (SNA, p. 310).

In the Netherlands, these non-metallic mineral reserves predominantly consist of salt deposits
and quarrying products such as marl, sand and gravel.

Valuation of the salt deposits is pursued on the basis of the present value of receipts from
concession holders by the Central Government. According to the National Budget of 1991, these
receipts from salt mining concessions currently amount to dfl 3 million a year M

As annual production of salt is rather small in relation to total reserves, the value of the subsoil
stocks has been approximated by the present value of a perpetuity of dfl 3 million per annum on
the basis of a rate of discount of 8.0 per cent in 1990 and 7.8 per cent in 1991 (see also previous
section). The total value of subsoil stocks of salt equals dfl 37 million at January 1st 1990 and
dfl 38 million at December 31st 1990. In national balance sheet terms, however, these amounts
are very small.

Valuation of quarrying products may also be pursued on the basis of the present value of future
net cash flows, approximated by government receipts from quarrying concessions. However,
actual valuation of these assets has not been pursued as the receipts from quarrying concessions
are rather small and, more importantly, mainly consist of compensations for administrative
COStS.

5.3 Non-cultivated biological resources

The SNA defines non-cultivated biological resources as: "Animals and plants that yield both
once-only and repeat products over which ownership rights are enforced but for which natural
growth and/or regeneration is not under the direct control. responsibility and management of
institutional units. Examples are virgin forests and fisheries within the territory of the country.
Only those resources that are currently, or are likely soon to be exploitable for economic
purposes should be included” (SNA, p. 310).

In the Netherlands, these non-cultivated biological resources mainly consist of woods (valued on
the basis of logging concessions), animals (hunting licences) and fish (fishing rights). These
assets are usually valued by the present value of the expected future returns (SNA 13.61).

The revenues from hunting licenses and fishing rights range from about dfl 7 million to dfl 8
million anmually (Ministry of Agriculture, Conservation and Fisheries). The value of these
stocks has been approximated by the present value of a perpetuity of dfl 7 million per annum on

10 : ; ; , :
See National Budget of 1991, Chapter XIII Economic Affairs. Section 06.00 Energy Policy, Paragraph 06.01 Receipts from Sait

Mining.
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the basis of a rate of discount of 8.0 per cent in 1990 and 7.8 per cent in 1991. The total value of
these stocks equals dft 87 million at January 1st 1990 and dfl 89 million at December 31st 1990,
The value of logging concessions is negligible.

5.4 Water resources

The SNA defines water resources as: "Aquifers and other groundwater resources to the extent
that their scarcity leads to the enforcement of ownership and/or use rights, market valuation and
some measure of economic control" (SNA, p. 310).

Similar to the non-cultivated biological resources, these assets are usually valued by the present
value of the expected net future returns (SNA 13.61).

Water resources in the form of open wells, fountains or hot springs do not occur in the
Netherlands. Nevertheless, special water-collection areas exist in the western dune lands and in
the eastern provinces which are utilized for the preparation of drinking water. Valuation of these
water resources, however, is not pursued as the net returns are negligible (as these activities are
carried out on a non-profit basis).

The Government also does not charge water collection activities; 1.e. does not receive any
concession payments. Otherwise, the valuation of water resources could have been based on the
net present value of the concession payments (similar to the valuation of subsoil assets and non-
cultivated biological resources).

Furthermore, deposits of hot salt water with temperatures of about 120 degrees Celsius are
found in the south of the Netherlands. The exploitation of these deposits is economically not
viable, as geothermic energy is currently not competitive with gas energy. Valuation is
therefore not pursued.
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6. - eda H ibl

The SNA defines the intangible non-produced assets as: "non-produced assets that are the
constructs of society. They are evidenced by legal or accounting actions, such as the granting of
a patent or the conveyance of some economic benefit to a third party. Some entitle their owners
to engage in certain specific activities and to exclude other institutional units from doing so
except with the permission of the owner” (SNA, p. 310).

The non-produced intangible assets comprise of several sub-categories such as patented entities,
leases and other transferable contracts, and purchased goodwill. These sub-categories are
discussed in more detail below.

6.1 Patented entities

The SNA defines patented entities as: "inventions in categories of technical novelties that, by
law or by judicial decision, can be afforded patent protection. Examples include constitutions of
matter, processes, mechanisms, electrical and electronic circuits and devices, pharmaceutical
formulations and new varieties of living things produced by artifice” (SNA, p. 310).

According to the SNA, patented entities should be valued "at current prices when they are
actually traded on markets. Otherwise, it may be necessary to use estimates of the present value
of the expected future returns to be received by the owners of such assets (SNA, 13.63). As
market prices or expected returns of patented entities are not available at Statistics Netherlands,
valuation of these assets has been based on a cost approach (see below).

The value of the patented entities is usually not separately available from the enterprise
accounts. Intangible assets are often recorded as a single item in the enterprise accounts and
usually include both produced and non-produced intangible assets (whereas the SNA clearly
distinguishes between these types of assets). Moreover, intangible assets as recorded in the
enterprise accounts sometimes include assets which are treated as current expenditures in the
SNA such as preliminary expenses for starting an enterprise and issuance of shares, and costs for
research and development.

Therefore, the value of patented entities has been based on the costs of Dutch patent applications
submitted to the Dutch Patent Office and the European Patent Office'!.

The total costs of patent applications has been obtained by the number of patent applications
rejected times the costs of the patent applications rejected plus the number of patent applications
granted times the costs of the patent applications granted (both in the Netherlands and Europe).

The patent offices record the number of applications submitted and the patents granted. The
number of patents rejected have been derived on the assumption that the decision to grant or
reject is taken after three years. The patents rejected are thus estimated on the basis of the
patents submitted less the patents granted after three years.

11
) See, Dutch Patent Oftice (Mederlandse Octrociraad) annual report 1993 {p. 14 and 43), and the European Patent Office annual report

1993 (p. 72 and 78).
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All patent applications, whether rejected or granted, involve costs, as can be derived from the
Dutch Patent Office and the European Patent Office’® . The cost of each patent application
rejected amounts to dfl 2,020 in the Netherlands and dfl 13,690 in Europe in 1993. The cost of
each patent application granted amounts to dfl 15,000 in the Netherlands and dfl 112,000 in
Europe in 1993. In both cases, these costs have been deflated with 5 per cent per annum for
other years (1980 to 1992). The costs of patent applications appear in table 10,

The subsequent valuation of patented entities on the balance sheet is based on the perpetual
inventory method (assuming an average useful service life of 10 years). The estimations appear
in table 11, It is clear that these figures represent a lower bound of the actual stock value of
patents (as they are based on the costs of patent applications submitted rather than their actual,
often much higher, value).

12 . —
) The costs of the patents rejected are equal to the costs for filing new paltents applications, the costs for search and supplementary

search, and the costs for examination (Dutch Patent Office) and the costs for filing and search, and examination, opposition and appeal
(European Patent Office).
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Table 10: Patented entities: expenditures

1980

A: Dutch Patents

1981

no.

Applications:

- Submitted 1600

- Rejected 1604

- Granted 460

each

Costs:

- Rejected 1070

- Granted ~ 7950
1000 dfl

Expenses:

- Rejected 1720

- Granted 3560

- Total 5380

1900
1586
462

1130
8350

1790
3860
5650

B: European Patents

no.

Applications:

- Submitted 800

- Rejected 443

- Granted 200

each

Costs:

- Rejected 7260

- Granted 59400
1000 dfl

Expenses:

- Rejected 3220

- Granted 11830

- Total 15100

200
319
200

7620
62370

2430
12470
14960

1982

1875
1594
444

1180
3770

1880
3890
5770

378
325
199

8000
63480

2600
13030
15630

1983

1889
1615
296

1240
9210

2000
2730
4730

1009
364
351

8400
68760

3060
24550
27610

1984

1840
1639
314

1300
9670

2130
3040
5170

1123
518
481

8820
72200

4570
34730
39300

1985

1939
1767
281

1725

1370
10150

1440

2420
2850
5270

2480
2920
5400

1204
550
553

1289
449
645

9270
75810

9730
79600

5100
41920
47020

4370
51340
55710

1986

1866

274

1987

1970
1823
201

1510

1988

1989

2158 2205
2028 2083

172

1580

2750 32

2250

5000 5

1473
559
605

5710 7970 9740 10240 11490
50570 57390 77400 88430 93970
56280 65360 87140 98670 105460

1668
743
654

141

1660

10660 11190 11750 12340

3460
1740
5200

1821
865
840

1990

2147
2031
147

1740
12960

3530
1910
5440

2021
866
914

10220 10730 11260 11830 12420
83580 87730 92140 96750101590

1991 1992
1605 1753
1500 1653

130 122
1830 1920

13610 14290

2750
1770
4520

3170
1740
4910

2051
925
925

2418
1190
956

13040
106670

15520
101980
117500

Source: Dutch Patent Office, Annual Report 1993, and European Patent Office, Annual Report 1993.
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1993

1733
1633
116

2020
15000

3300
1740
5040

2152
900
1155

13690
112800

12320
128360
141680




Table 11; Patented entities: valuation

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

min dfl
Expenditure (total) 20 21 21 32 45 52 61 61 71 92 104
- Dutch patents 5 6 6 5 5 5 5 5 5 5 5
- European patents 15 15 16 28 39 47 56 56 65 87 99
Expenditure (rev.}1) 33 33 31 45 60 66 74 71 78 97 104
Expenditure (acc.) 33 66 97 142 202 268 342 413 491 588 659
Amortization (10 y.) 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3
5 5 5 5 5 5 5 5
6 6 6 6 6 6 6
7 7 7 7 7 7
7 7 7 7 7
7 7 7 7
3 8 8
10 10
10
Amortization {acc.) 3 9 18 32 52 79 113 134 203 262 295
Balance sheet value:
- 1990 prices 326 364
- 1989 prices 310

1) The expenditures have been revalued to prices of 1990 on the basis of an assumed
annual increase of 5 per cent.
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6.2 Leases and other transferable contracts

The SNA defines leases and other transferable contracts as: "leases or other.contracts where the
lessee has the right to convey the lease to a third party independently of the lessor. Examples
include leases of land and buildings and other structures, concessions or exclusive rights to
exploit mineral deposits or fishing grounds, transferable contracts with athletes and authors and
options to buy tangible assets not yet produced. Leases on the rental machinery are excluded
from non-financial intangible assets" (SNA, p. 310).

Valuation of these assets is not pursued in view of the difficulties of obtaining data and their
presumably rather small value. For example, the value of transferable contracts with football
players are usually not disclosed by their clubs. In addition, the transfer of leases of residential
buildings, which is usually a main item in this category, is mostly prohibited in the Netherlands.

6.3 Purchased goodwill

The SNA defines purchased goodwill as: "the difference between the value paid for an
enterprise as a going concern and the sum of its assets less the sum of its liabilities, each item of
which has been separately defined and valued. The value of goodwill, therefore, includes
anything of long-term benefit to the business that has not been separately identified as an asset,
as well as the value of the fact that the group of assets is used jointly and is not simply a
collection of separable assets” (SNA, p. 310).

The SNA only considers goodwill an economic asset if it is substantiated by a purchase/sale:
goodwill that is not purchased/sold is not considered an economic asset.

Valuation of purchased goodwill of an unincorporated enterprise is pursued on the basis of the
excess of the purchase price over its net worth (derived from its separately identified and valued
other assets and liabilities). Valuation of purchased goodwill of a corporation or quasi-
corporation is pursued on the basis of the excess of the purchase price of its shares and other
equity over their value just prior to the sale/purchase (SNA 12.24).

The value of quoted shares can be derived from the stock exchange, while the value of not
quoted shares may be estimated on the basis of the price of quoted shares that are comparable in
earnings, dividend history and prospects, adjusting downward, if necessary to allow for the
inferior marketability or liquidity of unquoted shares (SNA 13.73).

Furthermore, the SNA recommends to amortize purchased goodwill over a period of time after
the purchase of an enterprise, following country specific accounting standards (SNA 12.34).

Purchased goodwill by non-financial corporations, equais dfl 4.3 to 7.8 billion annually in the
period 1990-1994 (derived from Financial Statistics of Enterprises, Statistics Netherlands),
while purchased goodwill by financial enterprises amounts to about dfl 0.8 and 1.8 billion
annually in this period (derived from several large banks and insurance corporations and
proportionally adjusted on the basis of total assets in this sector).
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In the Netherlands, purchased goodwill is normally fully amortized to equity in the year of
acquisition, although other accounting methods are in some cases also applied such as
amortization over the total useful life (Dutch Civil Code, section 386 and 389). Following these
practices, the above mentioned purchased goodwill has not been recorded on the balance sheet.

It should be added, however, that past research has revealed that a very small part of purchased
goodwill is capitalized as part of intangible assets (which also includes items such as licences,
patents, trademarks, and research and development costs). Nevertheless, these amounts have not
been estimated here, as they are not separately available from the Financial Statistics of
Enterprises.

Moreover, goodwill may occur as an unlimited company becomes a limited company through
legal transformation or purchase. Data on purchased goodwill of this nature, however, is not
available. Data on purchased goodwill of medical practisioners and/or related professions such
as midwifes is neither available.
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¥, umma nd concluding remar

This paper has presented estimation methods and preliminary estimates for produced intangible
assets and non-produced assets in the Netherlands. The balance sheet values at the beginning
and end of 1990 have been estimated for nearly all these assets categories. However, balance
sheet valuation of valuables was not pursued due to lack of sufficiently reliable quantity and
especially price data. Due to lack of transactions, valuation of these assets is hardly possible.

The values of the categories of produced intangible assets and non- produced assets are
summarized for 1990 in table 12 below. In value terms, land is by far the most important item,
while the reserves of natural gas and oil come second. The value of the remaining asset
categories appears rather small.

The valuation of assets has been pursued on the basis of various methods (see also section 2.5).
Valuation on the basis of market prices normally yields the most reliable results, and is therefore
also recommended by the SNA. Nevertheless, appropriate market prices are sometimes difficult
to obtain, such as in the case of land. As a consequence, these prices may only be approximated
by using assumptions. The other valuation methods are also subject to some qualifications. The
results of the perpetual inventory method are affected by the availability of sufficiently long
time series and the rate of amortization, while the results of the net present value method are
very much affected by the rate of discount.

The source data did not always offer a sufficient basis for the compilation of sectoral balances,
especially in the case of land and patented entities. For these asset categories, therefore, only
national estimates are available for the moment.

It is evident that the estimates presented in this paper are still preliminary. They bear the
weaknesses of the source data and valuation methods. Finally, the results in this paper still need
to be combined with estimates for financial assets and liabilities and for other fixed capital
stocks to yield a complete picture of net worth in the Netherlands.
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Table 12: Produced intangible assets, valuables and non-produced assets

in 1990
Balance Sheet Value 1990
SNA Code Categories Januaryl December 31
min df]
AN.1 Produced intangible assets and valuables 9824 11510
AN.112 Intangible fixed assets 9824 11510
AN.1121] Mineral exploration 2643 2683
AN.1122 Computer software 4497 5238
AN.1123 Entertainment, lit. or art. originals 2679 3589
AN.1129 Other intangible fixed assets 0 0
AN.13 VYaluables
AN.131 Precious metals and stopes
AN.132 Antiques and other art objects
AN.139 Other valuables
AN.2 Non-produced assets 376630 379580
AN.21 Tangible non-produced assets 376320 379516
AN.211 Land 331730 329127
AN.2111 Land underlying buildings and structures 176046 171987
AN.2112 Land under cultivation 106597 108312
AN2113 Recreational land and ass. surface water 43984 43889
AN.2119 Other land and associated surface water 5103 4939
AN.212 Subsoil assets 44503 50300
AN.2121 Natural gas and oil reserves 44466 50262
AN2122 Metallic mineral reserves 0 0
AN.2123 Mor-metallic mineral reserves 37 38
AN.213 Non-cultivated biological resources 87 89
AN.214 Water resources 0 0
AN22 Intangible non-produced assets 310 364
AN.221 Patented entities 310 364
AN.222 Leases and other transferable contracts 0 0
AN.223 Purchased goodwill B

= Not estimated.
Negligible.

.
I
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Annex 1: Categories of non-financial assets in the SNA

Categories

Non-financial assets
Produced assets
Fixed assets
Tangible fixed assets
Dwellings
Other buildings and structures
Machinery and equipment
Cultivated assets
Intangible fixed assets
Mineral exploration
Computer software
Entertainment, literary or artistic originals
Other intangible fixed assets
Inventories
Valuables
Precious metals and stones
Antiques and other art objects
Other valuables
Non-produced assets
Tangible non-produced assets
Land
Land underlying buildings and structures
Land under cultivation

Recreational land and associated surface water

Other land and associated surface water
Subsoil assets
Coal, oil and natural gas reserves
Metallic mineral reserves
Mon-metallic mineral reserves
Non-cultivated biological resources
Water resources
Intangible non-produced assets
Patented entities
Leases and other transferable contracts
Purchased goodwill

SNA Code

AN
AN.]
AN.11
AN.111
AN.1111
AN.1112
AN.1113
AN.1114
AN.112
AN.1121
AN.1122
AN.1123
AN.1129
AN.12
AN.13
AN.131
AN.132
AN.139
AN.2
AN.21
AN.211
AN.2111
AN.2112
AN.2113
AN.2119
AN.212
AN.2121
AN.2122
AN.2123
AN.213
AN.214
AN.22
AN.221
AN.222
AN.223
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