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1. Introduction

* Depreciation sector as one of the integral parts of
I-O table, is not a center piece of the analysis.

Purpose of this study
(1)To complete depreciation sector of Jidea 6.
(2)To try to calculate capital stock data backward
by means of depreciation rate estimated as a
parameter of depreciation equation, and to
make depreciation sector as a main player.
Purpose (1) almost finished.
Purpose (2) complete failure.



2. Method

* Definitional Equation of Capital Stock
* Kt =Kt-1 + Ik— Dept (1)
K: : Capital Stock at time t
Kwt : Capital Stock at time t-1
l : Gross Investment at time t
Dep:: Depreciation at time t

* Ki =Ko+ 2(k— Depr) (2)
Ko : Initial Value of Capital Stock
2 (l: — Depr): Cumulative Sum of Net Investment



Depreciation as a function of
Cumulative sum of Net Investment

* Dep: =BK: = BKo + B2(l: — Dep) (3)
Form of Estimation (equation type a or type b)
* Dep:=a+ B2(k— Depr) (4)
B: Depreciation Rate
a>0 1>B>0

From (3) and (4)
Ko=a/f or K:=Dep:/f3
Calculation of Ko or K: from Depreciation Equation.



Simplified Version of Equation

Dep: =a + Bsum(netl [1],[2],[3] ) (5)
or Dep:=a + Bsum(netl [1].....,[5]) (6)
netl: net investment (I: - Dep: )
(5): Equation type f
and (6): Equation type g

Assuming service life of investment goods is three
years and five years for (5) and (6) respectively.



3. Data and the Results of

Estimation

* Data: from Jidea 6 bank
From final demand side

ipr%1: private investment in nominal terms,

iprr%1: private investment in real terms
Converted by

capital matrix for 1985,1990, 1995 and 2000

to and from

iINnv%1: private investment in nominal terms,

iInvr%1: private investment in real terms

of value added side.

dep%1: depreciation from value added side.



Preparation of Data

Depreciation in real terms
depr%1= dep%1/(inv%1/invr%1)

Net investment in real terms

netinvr%1 = (invr%1 — depr%1)
Cumulative sum of net investment

netkstk%1 = @cum(netkstk%1, netinvr%1, 0)
Other Data:
Dummy variables: Dumy85, Dumy90 and Dumy95
Time Trend: timet



Results of Estimation

* Equation type a (1990-2004)
depr%1=f(D2, D3, netkstk%1)

* Equation type b (1986-2004)
depr%1=f(D1, D2, D3, netkstk%1)

* Type d as a variation of type b
depr%1=f(D1, D2, D3, timet, netkstk%1)

Table-1 Out of 66 sectors estimated by type a or b,
only 25 sectors cleared the conditions to select
equations.



RBSQ | Secto

Tadde-1 DgredabionSectar (in the Vaue Added Sice)
Prdiminery Results of Estination
Sectar |  Tvpe a b KO=a/b
f 1372 0103 - | 0472 |
d M42 o1& | 3304 0786
b 2294 | 01500 | 15202 | 0801
d p.053 01357 | 15107 | 0933
b 106 0048 | 218 062
b 7500 | 00306 | 245098 | 0911
b 298 | 0211 | 137346 | 0957
f 780 01334 - 0733
a 2873 | 08323 | 3452 0693
1 d 6368 | 01532 | 41031 o775
1 d 7264 | 02068 | 3B126 | 0777
1 b 6192 | 00344 | 180000 | 044 |
1 b 3886 | 0O0xB | 189661 | 0876
1 d 1814 | 0105 | 166333 | 032
1 b 5 00180 | 38611 0633
1 d 7904 | 0008 (1362759 0653
1 d 18877 | 01403 | 134547 | 0967
1 g 161 01669 - 0610
1 \Y 1232 | -00316 - o775
b 4775 | 01200 | 3922 | 09®
21 b 1665 | 00610 | 32451 0751
b 1385 | 01159 | 11950 [ 0521
d 16781 | 0064 | 3206 | 0756
2 b 2387 | 01799 | 13268 | O/4
b 1561 0B39 | /52 | 0718
b 2926 | 00B8 | 3043 | 0514
b Q3 01568 | 26098 0464
b 1504 | 00643 | 23390 | 0778
b 10008 | 00318 | 314717 | 047
d 3475 oB2 | 66827 | 0773
31 d 13061 | 01433 | 91144 | 0737
b 4362 | 01228 | 340 | 0937
b 407 | 0142 | 3288 | O34
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-1.1487

136619
30800

-09551
36324
-82402
31508
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43602
-1464
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8744

b Koa/b | RBSQ |
0372 | 141916 [ 0836
0ZA2 | 39789 | 0501
008 | 211634 | 0450
01017 | 9567 o411
0b14 | 744553 | 060
-01321 - 0901
00110 | 160182 | 0615
-00858 - 0339
0MB68 | 94239 [ 044 |

varidde s aastat(za0)
01349 | 7213 | 0745
00787 | 41385 | 0546
00108 | 184259 | 06561
00667 - 0862
o028 | 37640 | 0596
00132 - 0532
00501 | 43094 | 080 |
-00Q272 - 0461
varidde s astat(zo)
02344 | 582846 | 0743
0]00°74 - o428
00665 | 44120 | 094
(0]07,0L53 - 0752
00474 | 766329 | 0907
00781 - 0993
00112 - o844
o84 | 240002 | 0964
L varidde is caastat(z0)
oo | w7 | 0668
0100 ) - 0272
01035 | 300116 | 0952
00482 | 483838 | 0918
02 | H8B7 | 0632 |




Notes fa Tade-1

Type o Eqatian Definion of Variddes
dax: Dgaadiation inred tams of 2000
bypea 19902004
g =102, D3, netksti 1]) rnetlkstikc Curiative sunaf et invesstmat
inredl tams of 2000
typeb 1986-2004 Mt Gass investmat inred tans of 2000
dgxr =f(D1, D2, D3, retksti{ 1])
D1: Dumny variades 1 fa- 1986, 87, 88, 89
byped 1986-2004
dgx =1(D1, D2, D3, tinet, netkstiq{1]) D2: Dumny varidde; 1 fa- 1991,92,93, 4
bypef 1988- 2004 D3: Dumy varidde; 1 fa- 1996, 97, 98, 99
depr = (D1, D2, D3, surtim{ 1] +... +im3])
tnet tinetad
typeg 1990- 2004
depr = (D2, D3, sur(rm{1] +... +irm5])  Estimaton Critaria
Bbaagx fa typeuadtypev
bypeu 1988- 204 Paareteara>0
rdgr =dgxr/surirm1] +... +irm{3]) Paareta b positivead less then 1
log(rde) = f(D1, D2, D3, tinret) RBSQ > 06 (to be drerngd)
typev 19902004

rdepr =dgpr/sunirm{1] + ... +irm(5])
log(rdepr) = f(D2, D3, tirret)



Makeup of the Results

* Other variation
type f : depr%1 =f(D1, D2, D3, sum(invr[1]+...+invr[3])
type g: depr%1 =f(D1, D2, D3, sum(invr[1]+...+invr[5])
* Changes in criteria to select equation
from RBSQ>0.6 to RBSQ>0.4

95 sectors were chosen.

3 blank sectors.

8 sectors remaining were estimated by time trend.
See also Table-1.



4. Alternative Method

* Depreciation rate calculated in value added side

Is a weighted average of depreciation rates of
various investment goods purchased by the sector.

* Trial to estimate depreciation rate by the fdep%:?"1
converted to final demand side in relation to iprr%1.

By means of capital matrix of 2000, dep%1 to

fdep%1.
fdepr%1 by ipr%1deflator, calculation of netiprr%1

and cumulative sum of netiprr%1 as netfstk%1.



Depreciation Equations in Final
Demand Side

* QOut of 34 sectors only 7 sectors are acceptable.
Complete failure to estimate good equations of
depreciation with net investment in final demand
side. See Table-2.

Some reasons:

Some of netiprr%1 is always negative. fdepr%1 is
overestimated?

Re-examination of data and capital matrix.



Tade-2 Depeciation Sectar in the Firel Darad Side Type of Equation

Preliminery Results of Estimation typem 1986-2004
Sectar Tvpe a b KO=a/b ] RBSQ fder = (D1, D2, D3, netfstid1])
1 w -91008 00914 -
a w -1078520 OA176 - Typeo 1988-2004
w -57095 00728 - fdepr = f(D1, D2, D3, sur(pr{1] + ... +ipr{3])
10 w -83788 00973 -
11 w -119747] 04195 - Typep 1988-2004
9 - Depandat varidbe is costant.(zero) fdegr = (D1, D2, D3, tirret, sur(pm{1] +... +ipr{3])
0 - Depadat varidde is caostat.(zaro)
31 L variade is constant( typew 19882004
-8668 01048 - rdepr =fdepr/sur(ip{1] +... +ip3])
-7736 00773 - log(rdepr) = f(D1, D2, D3, tiret)

-05198 -00126 -
-01699 __-002009 -
709] 00683 103807
11392 0289 39419

typex  1990-2004
rdepr =fdepr/sumip{1] + ... +ip{5])
log(rdepr) = f(D2, D3, tiet)

g -166556 01694 -
7871 04327 - Definition of Variabes
O 16856 03069 54923 fdepr: Depreeciation in redl tens of 2000
41 268 01233 75166
Deperndant varisble is canstant.(zero) netfstic Curlative sunaof net investiment

in real tens of 2000
ipT: Goss investmant in redl tamrs of 2000

1085600754 143979
114107 01234 -
14147 o313l -
9759 026 375000
208 00193 367772

D1: Dumy variade; 1 far 1986, 87, 88, 89 and 91

£2'¢0Xx'220B3kBI'B3PB3IRgXx

1114 0556 - D2: Dumy varidbe; 1 far 92,93 ad M4
-45627] 00433 -
51 09746 -00395 - D3: Dumy variade; 1 far 1996, 97,98, 99, Oland 02
varidbe is costant.
3 -0 - tiret: tire trad
16273 0) -
-3691 0034 - Estimation aiteria
61 Dependat varidde is costat. BExcept far type wand type x
70684 -0 - Pararetera>0 Paraneter b >0andless than 1
708 -0091 - RBSQ > 06.




Depreciation rate Equation
* As a supplementary measure, equation of
depreciation rate was introduced.

Data: type u and type v (for value added side)
rdepr =fdepr%1/(sum(invr[1] + ... + invr[3])
or rdepr =fdepr%1/(sum(invr[1] + ... + invr[5])
Data: type w and type x (for final demand side)
rdepr =fdepr%1/(sum(iprr[1] + ... + iprr[3])
or rdepr =fdepr%1/(sum(iprr[1] + ... + iprr[5])
Equations estimated by semi-logarithmic type
log(rdepr) = (D1, D2, D3, timet)
Results are also in Table-1 and Table-2.




5. Conclusion

* To complete depreciation sector of Jidea 6 is in the
final stage. (few more modjification, etc)

* Withdrawal to calculate capital stock data backward
by depreciation rate. Acceptable equations were
not enough, availability of new estimates of private
capital stock by Dr Shishido*.

* Remaining studies
To re-challenge estimation of fdep function,

re-examining data and capital matrix.
To ease complexity of capital matrices.



* Database of DEMIOS (2): private capital stock by
81 sectors (1970-2003 at 2000 constant price).
Data from Census of National Wealth of 1970 as
a bench mark, government estimates of private
capital stock of 26 sectors as control total
disaggregation to 81 sectors by means of
depreciation rate available in Census of
Manufactures.

Estimated social capital stock data is also
available.

Waiting for database of DEMIOS (2) open to
public.

Caution: difference in sectoral classification,
purely private sectors only.



