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Figure 1. Capital measures in the 1993 SNA
Net value added

- Investment (FFAh) 1 LA7I7He] HateEo] AvrA M2 F7HE AHEA5F FTRE

- Retirement function(H|7|g4): 2ARbe FEstAY Fg &= FustAY & A
= HASAY, WA= & AEAEAAM AES AASE AS #H7ea
sk w7|skee AdH 7], A" A7), 897, 4d297] 57 dS

- Gross stock(Z2AE): 2xke] AlgAgL) 2AA Aeo] #ASlo] AARZE H-S
Shal Y= AAES A AE Ao R HILE EAA Ao A AT E w3, SNA
o] A= ofyARE o] = AAHAE AR S} FARAES ALteE 23

. Age-price function(&E7}A3): AAke] A}LAS5 Z7hd wE 2PA7EA 9
Ak (drd o= ste). AR ASI AAFRFEAREY FA¢ BEo] &

- CFC(consumption of fixed capital or depreciation, MLAAFEAR): AAFR}7E
AfratAY AR AT SIAVIZE T EY A FR(EE vk, A4
Al AFsh A = Ea so=E Qg I iy
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= Capital services
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Table 1. Two aspects of capital

Income and wealth perspective

Production and productivity
perspective

Basic flow

Aggregation across assets of
different age based on

Resulting stock for each class of
assets

Dernved flow

Aggregation across different classes
of assets based on

Resulting stocks

Derived measure

Investment

Depreciation profile (Age-price

profile)

Net capital stock by asset type

Depreciation

Market prices

Total net capital stock

Balance sheet entry, national wealth,

net measures of income

Investment

Age-efficiency profile

Productive stock by asset type

Capital services by type of asset

User costs

Total productive stock

Total capital services, multi-factor

productrvity

Table 6. Retirement profile and gross capital stock

Irrrestment in

Price s i
Invrestment mdex Irrvvestoment puices of year
- L ST = = S : Saurvreral 16, werghted
Y ear (t) at hustorical {rvenmr) m prices of ;
: : i Patbern it
prices caprital vear 16 :
retirerment
goods
pattern
1 S0 1 000 6729 QOG0 4.0
2 S00 1.020 1055 .6 00225 238
3 LMD 1. 040 1293 .6 Q0660 861
4 GO0 1.061 709 01584 120.6
5 S00 1 082 6217 O 3083 191.7
G T 1. 104 8533 04995 426 4
7 750 1.126 896.3 0.e912 Gl9.6
8 SO 1149 1054 5 0.8411 5869
9 1200 1.172 13784 0.9330 1286.0
10 LD 1.195 11262 Q.97 70 11003
11 1100 1.219 12145 09936 12087
12 1200 1.243 12989 09984 12969
13 1100 1268 11673 0.9995 l1la6 8
14 L 1. 294 100 4 0. 9997 10401
15 SO 1.319 9180 0.9998 917.8
1a 200 1 346 2000 1 O S00.0
Gross stock 31/Dec/year 16 at average prices of vear 16 11173.6
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Table 10. Computing the net stock

Price index

Investment m prices

Investment at Investment in  Age-price = ]
= : : 2 (mew) : of year 16, weighted
Year () historical : prices of year  profile for i :
) capital with age-price profile
prices 16 cohort
goods for cohort
1 SO0 1.000 6729 0.000 0.0
2 B0 1.020 1055.6 0.000 0.1
3 1000 1.040 1293.6 0.001 0.7
4 600 1.061 T60.9 0.002 1.5
3 500 1.082 621.7 0.006 3.7
L] TO0 1.104 8333 0015 13.1
7 TS50 1.126 8063 0.034 303
3 900 1.149 10543 0.066 G52
9 1200 1.172 13784 0114 1573
10 1000 1.195 1126.2 0.182 2043
11 1100 1.219 12145 0269 3269
12 200 1.243 12989 0377 4804
13 1100 1.268 11673 0504 SBB3
i4 1000 1.294 10404 0.651 6772
15 200 1319 018.0 0.E8laG 749.4
16 200 1.344 E200.0 1.000 200.0
Net stock end of vear 16 at average prices of yvear 16 4111.9

Table 11. Computing the productive stock for a single {(tvpe of) asset

Imrvestimnent

Prae Ao prices of yeas
Invwrestireeat mdess Irrre starwent = St
= - - £ : Z efficency 16, weizhied
Sear (1) at histosical (e} 1 prices of - 3 =

prices capial wear 1G prrinic. o xvﬂh_age—

= colost efficiemncy

soods =

patiern

1 300 1000 67D QL0001 0.1
2 200 1.020 1055.6G QLO00S 0.5
3 1000 1.040 1293 G Q021 27
4 SO0 1.061 TE0. o 0.O071 54
5 00 1.082 621.7 0.0197 122
] TO0 1.104 B53.3 Q0459 Fo 2
7 T30 1.126 EOo_3 DLo914 212
2 S0 1.149 1054 = 0.1580 1566
= 1200 1.172 1378 4 0. 2434 3356
10 1000 1.195 11265.2 0. 3420 3851
11 1100 1219 1214 5 0.4478 3435 .9
1= 1200 1.243 1z98 9 0. 5570 TX3.5
13 1100 1.2638 11673 06574 7o 1
14 1000 1.294 1040 4 Q.7 T82 2005
5 SO0 1.319 9180 0. 8891 Els. 2
1 S00 1.345 SO0 1. CWOHOHC S00.0
Productinre stock end of year 16 at {(cwrrent) prices of vear 16 5501.6
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2. AHIZ, AEH, ARAE S| F4 Al wF Ald BE

(2007. 4. 25.(5) 14:30 ~ 18:00)

O 549 AEAE 9 72 S
o YA =4, Oda Schmalwasser

o nARNT wAARETE] AL AR
- DA AAGEE ARG W RRE S
- nAARLTE AAGEER ARLEEE T
- gAY oshe] AR2ES FA(NI GO A W Ae)
SR BAEARTE H0H9 JRE do] AT

T o) ] 1 o H =3 g] ] Q.
o FUAA ALY °|-8
_501]-6‘_qi]]_04 Llﬂio H]:H,Q. ]Q_;}oqi]
5 E°-% ‘Tﬁ7Zl’1_ ].99].151_“1'E é‘;[_LX—T—,—]:IE °o|&o A
— 3 1=y = o H =
H7|HEEE p=92 Gamma wEE AFE-
- 7} ]_/\]-71-5_’. Z]l ol o }Q.L]. o] o
TS SR E ARG oAl s
Fig. 2
Calculation of fixed assets and consumption of fixed capital
using the Perpetual Inventory Method
Results Bazsic materizl Results
Time series on gross fixed capital formatian
at constant prices (long-run data of the past
and broken down by group of assets)
) 4 Density Averags Depreciation + + ()
Eross fxed function economic mathod (in Net fized
I s value || petiremants (e_g. gamma senvice life maost cazes Consumpticn ||assats (current )
T Esnewlat at constant  H—H distribution, {estimated by || strzight line, |_plof fixed capital|| market value) [l -
constant arices lognarmal group of geametrically atcanstant at constant
replacement distribution) E558ls) digrassive) prices™’ replacemeant
costs * )
= J_l O
-
Distribution Distribution of consump-
of retirements tion of fixed capital
y o Annual average prices indices - +
Gross fixed Retirements (price indices of gross fixed capital formation) Consumptian Net Fixed
aszets (valus &t cument of fixed assats (ourrent
a5 new) at prices i — — - Ll ,| capitalat market valug)
current lcurrant % Price indices at the beginning of year (estimated) {— current prices || &t cument
replacement || replacement {replacement || replacement
G costs) Other changes in the valume of costs) costs
1 assets at constant prices r
value as new (grass) r:u-ert market value (net)
T T
] [
1) The respective data on historic cost value can be derived from the time series an gross fixed capital formation at current prices.
Stattetischu s Bundusar? 2004 - 01 - 1364
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Chart 2: Average service lives and range of average service lives
within the group by type of assets forthe 2000 investment yvear

in years

Rangs of average

Average senvice ey
service lives by

Type of asset

life
group
Buildings and structures ... _._....... &6 15 — 150
Dwellings .. ... ... 74 40 — 95
Roads _...._..... 57 35 -11a
Other structures nfgen&ral
govemment ....... 47 25 =150
Won-residential buildings nF gen e*al
government ... ... 56 25 — &8
Other non-residential |:IU.I|.dII'IE"' 53 15 — 100
Machinery and equipment (according
to CPAJY) 12 5 - 30
Tran Jpnr‘eqL. EII'I"E"It gt o 11 B - 25
Motor vehicles, trailers and semi-
trailers (34) .. 9 g — 15
Othe*transpnr‘f L,Ir;IIITE"It (35:1 21 12 — 25
Other machinery and equipment . .. 12 5— 30
Fabricated metal products (28) .. 1 14 — 22
Machinery and equipment n_e.c.
[29) . 13 B - 30
Office ma{h inery and n:nmp.JterS
(30) . 5 - o
Electrical mach inery and apuarat.Js
nec. (31 ... 18 g - 22

Radio, television and
communication equipment and
apparatus (37) .. s e 10 5 - 17

Medical, precision al‘d "pllcal
instruments, watches and clocks

(33) . 15 10 - 22
'-'.Jmlture. nt"'l er r“nanLFaf turea
goodsnec. (36) ... ...... 16 8 - 30
Other machinery and eqm;:lrr'ent
(partof17 =270 ... ... 13 7- 20
Cultivated assets
Winevards ... ... 20
Hopfields ... ... ... ... ... ... 15
Asparagusfields ... ... ... . ... 8
Fruit trees plantations ..._._....... 10
Intangible assets .. ... ... ... 5 5— 30

1) Statistical goods classification in conjunction with the industries (kinds
of activity) used in the European Economic Community, 2002,

_14_



Fig. 10

Structure of gross fixed assets and consumption of fixed capital compared over time

I: Machinery and - Residential - Mon-residential - Intangible
buildings

eguipment buildings fixed assets
Gross fined assets!) at current replacement costs
at the beginning of year 1970 &t the beginning of year 2006

0,6% 1,1%
15,9%

35,9%

Consumption of fixed capital at current prices
1870 2005

45,3%

56,3%

1) Including cultivazed assets.

Statistisches Bundesamt 2006 - 01 - 1348

AT AANA WA AN o2 dE Y] B

=13
=

5]

ZF: o} Z@ME| Y, Ariel Alberto Coremberg

Vintage Assets Prices(H&W approach)E o]-&3}e] 7153 7 A 43Ho] A 2
737 JElE Agolste b H4o] U

- o2 A E| L= 19980 A 20020l #7)7Fe] BEAH 7|7 Q9 e

AGAALA A5 RE P20 A Fejo M B2F B34S B
o= AL R U
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S71A(1997)9F ¥~

Box-Cost Test Simpleol A
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o

o
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(1999) 2]

3

=

a non lineal transformation

(!—,B-_f?-I—E‘

The purpose of the Box-Cox test, in its simpler version, is to test the following

transformation of the endogenous variable:
Where p: price; a: age; ¢: standard error, being p'”

of p of the general family:

E

4.1 Box-Cox Simple Form Test
o ot2dEel A A7}2

oH

W

&

NI
]
2=
N

X

ol
To
ol

o

o

=

b Avtsh At
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Part 2: NESTI(tSHil D= XIHS =sHMMZIH - MHIdE MM

1. R&DS} #H 3 UNSCS: AEG 3o A
(2007.4.26. (%) 14:30 ~ 18:00)

o W3 A} OECD, Charles Aspden
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2. Zt=re] R&D Al #3F HZ HS
(2007.4.26.(%) 14:30 ~ 18:00)

o = e A= RO FAEY AHY

IED)

A3 Hu(dgoer =

ol7h o7

o "= ZA$ wid A& GDP 0.1%, = GDP 2.6% =7}(1959 ~ 200241)

o =& FH}etr|ee EAES o]&d A wjd AE GDP 1.8% =7F(20004

~ 2005%1)

% HBAH + BEX
0185HeH,
BNE - SAM = HBAY + BEX + 25

A
T
0l GOPE A R&DIL BBHC Il S2UAHINAM SEXZ HHE N [et GOPIH Eote

o Zgzol A= RD= oln HAAY

T1 : Pradudtion acoount of R8Dirdlustry

T3: RRDSypply and Use Tede

Intemredate consuntion 191 Production (1) 4
Quoss vdue addd 142 Inparts 1,3
Output of RBDindLstry 33 > [ Total Suply (1) 37
merket output 55 8- | Taxes on produds 02
ather nonmerket ouiput 78 & o whichvar 02
T2: Input - Quiput Teble subsides on produdts 00
IndLstries TOTAL SUPPLY (2 38
Cthersnon | cthers Intermmediate consunption @4 )
Goods&sevices  (RED madet et TOTAL Firdl cdllective corsuption of -
industries | incustries § et ) >
RRD 22 15 1a7> 24 Bats 27
other goods &senvices | 169 451 1 14472 TOTAL USES 338
Tda 19,1 466 1449 1408  (1)Besicprios
2004, inkillions, curent euro (2 Merket prices
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3. RRD =2E9 =4
(2007.4.26. (%) 14:30 ~ 4.27.(=)13:00)

O 7= R&D HAZAA: AlE F4
o W3 A}: w|= BEA, Carol Robbins

o BEA(U.S. Bureau of Economic Analysis)-NSF(National Science Foundation)
AAA FA: 1959 ~ 2002
- 1959 F-¥ 200230 thal A BEAS] wHite FAZA}e} nlusle] xHE-3}sk
RWD= AAZFA A GDPr2 2.6% 57}
- A=A GDP/HX]- 4 0.1% ,47]_
- R&DE AESPS u, AL 1959 ~ 200212 A& GDPAAAES 4.6%E
Argskal, 1995 ~ 200232 6.7%5 A

e Current-dollar investment in R&D totaled $276.5
billion in 2002.

s Recognizing R&D as investment would increase the
level of current-dollar GDP by an average 2%: per-
cent per year in 19592002 (chart 1) 2

2. The results reported in the conclusions of this report are based on esti-
mates that value real (inflation-adjusted) R&D at prices of products pro-
duced by R&D-intensive industries.

Chart 1. Current-Dollar R&D Investment as a Percent
of Adjusted GDP, 1959-2002
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[1 SNA®J 4] R&D A&
o T3 2}: USA University of Maryland, Charles Hulten
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0 AT F

- 3/ e mREH e A= wl§ FAE

Table 7: Business investment in

E&D. £fbn

Year MAl4: Total | Method 1 Method 2 Method 3
R&D
expenditure

1997 9.5 10.3 10.4 10.2

1998 10.1 10.9 11.1 10.8

1999 11.3 12.5 12.7 12.3

2000 11.5 12.4 12.5 12.1

2001 12.3 13.5 13.4 13.1

2002 13.1 150 151 14.5

2003 13.7 15.1 15.1 14.6

Source: MA14 (ONS,. 2006), methods 1, 2 and 3 are authors own calculations.

Table 8: Business R&D capital stock. 15 per cent depreciation. £bn

Y ear Method 1 Method 2 Method 3
1996 50.7 71.1 63.1
1997 53.4 70.8 63.9
1998 56.3 71.2 65.1
1999 604 73.2 67.7
2000 63.6 74.6 69.6
2001 67.6 76.8 F it
2002 72.4 80.3 75.9
2003 76.5 83.4 79.0

Source: Authors own calculations.

Table 9: Business R&D capital stock. 50 per cent depreciation. £bn

Year Method 1 Method 2 Method 3
1996 19.6 19.7 19.8
1997 20.1 20.2 20.1
1998 20.9 21 .2 20.8
1999 23 232 22.8
2000 239 24.1 23.4
2001 254 254 24.9
2002 27.6 27T 26.9
2003 28.9 28.9 28.0
Source: Authors own calculations.
o GDP &3}
Ax GDP & GFCF 93 719572 9
1998 2.1% 6.97% 11.02%
1999 2.3% 7.73% 12.10%
2000 2.2% 7.42% 11.40%
2001 2.3% 7.76% 12.06%
2002 2.4% 8.37% 13.35%
2003 2.4% 8.36% 13.67%
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5. AFAME FA<Q S #I HF (Handbook on Measuring
Intellectual Statistics(HMIP)) - R&D T+ &
(2007.4.27.(7) 14:30 ~ 18:00)
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