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] 364%E ARSI Ut 7[El TAIAA O] 18.1%, T Ert 5.1%E AFAISkaL
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< 3-6> ARS|ZHEANRS| FEY Hs)

1987 1997

T o [ gam | =a [ g | 1 EH
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- 3t 1,376 2.0 4,140 11 3.0
- g 18,225 26.0 72,451 187 4.0
S I g 15,254 217 50,298 13.0 33
AT =t 2,971 42 2,153 57 75
- 7Y - A 14,697 209 72,081 18.6 49
- SARE 10,545 15.0 28,530 73 27

A8 BAA. 1997, FREAZARIA e BAA.
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<E 3-7> X[4H X}AK1997)

(T 10919, %)
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FARKHG AR N

RiA CEREE T ] 309
A7) 388,257.3 100.1 286,495.9 9.8 73.8
A& 60,342.7 15.5 42,7292 149 70.8
HA 19,720.7 51 14,053.5 49 713
I 13,843.0 39 10,455.8 40 755
AH 15,282.8 36 11,537.9 36 755
35 7,312.7 24 5,294.5 24 74.0
Bkl 91329 19 6,758.1 18 724
A 6,664.2 17 5,250.9 18 78.8
A7) 491231 127 36,950.7 129 752
he 23,180.7 105 18,084.9 10.6 745
Z8 18,305.5 9.2 13,490.0 9.7 782
= 27,4455 8.0 20,229.6 76 703
A8 25423.6 71 17,482.0 71 73.7
g 31,076.7 65 21,839.3 6.1 68.8
A5 40,892.8 6.0 30,460.3 6.3 78.0
A 35,631.0 47 27,846.6 47 73.7
A 48794 13 4,032.6 14 826
2 5AA 1997, TERFAZAIRTA AL BAA.



< 3-8 XY EX}AK1997)

(T @ 10999)
el g9 | w2 | ax | ey | ge | ¥F | 3| 2| sa
A | 388,257.3 | 171,566.3 | 35,919.0 | 35705 | 4,140.2 |22,153.0|72,081.1 [ 50,297.4 | 28,529.8
e | 603427 | 23,7483 |138186| 1,7555 | 00 | 41440 | 3026 | 7,565.1 | 9,008.6
BAF | 197207 | 71401 | 49847 | 535 | 5993 | 27990 | 4791 | 1,639.3 | 2,0257
T | 13,8430 | 74513 | 1,5406 | 105 00 | 14890 | 5125 |1,641.0 | 1,198.1
O1F | 152828 | 62230 | 3862 | 1547.9 | 3669 | 16379 | 3939 | 33464 | 1,380.6
FF | 73127 | 30185 | 3003 | 127 00 |12121| 4715 | 15375 | 7601
hA | 91329 | 47619 | 4076 | 00 00 |12317 | 3463 | 15348 | 850.6
A | 66642 | 41252 | 2789 | 35 | 3152 | 2543 | 7644 | 5348 | 3879
7] | 491231 | 26,6926 | 1,7163 | 0.1 205 | 26815 | 8,006.7 | 50731 | 49323
A | 231807 | 129634 | 1,6734 | 99 | 4776 | 7257 | 50283 | 1,1644 | 1,138.0
5 | 183055 | 99327 | 15446 | 366 00 | 5571 | 45992 | 8656 | 769.7
=9 | 274455 | 93806 | 15017 | 00 | 1281 | 9512 | 85655 | 59622 | 9562
HAE | 254236 | 102791 | 1,3730 | 60 | 2090 | 12726 |10447.3| 9475 | 889.1
A | 31,0767 | 11,9361 | 22526 | 213 | 5319 | 6304 |10,763.8 | 3,751.6 | 1,189.0
48 | 408928 | 146595 | 21668 | 95 | 8643 | 1,179.8 |11,173.6 | 94256 | 14137
A | 356310 | 164234 | 1,9737 | 39 | 2093 | 7774 |10,100.1 | 48329 | 1,310.3
AF | 48794 | 28306 | 00 996 | 4181 | 6093 | 1263 | 4756 | 3199
s 0 AR 197 "HRBARARIA ) AE A,
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<E 3-9> X[dH =X}AH1997)
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(9] 1 10999
el w9 | o=z | ae | sy | ge | BT 3| 2| s
AA | 2864959 | 156,783.3 | 15497.0 | 1,827.8 | 2,315.2 | 11,2847 | 45,623.7 | 42,344.3 | 10,8199
ME | 427292 | 21,7647 | 74638 | 1462 | 00 | 21051 | 2909 | 66789 | 42796
B | 14,0535 | 61745 | 40183 | 258 | 2862 | 13065 | 3379 | 13422 | 5621
| 104558 | 65318 | 1,2409 | 64 00 | 6362 | 3184 | 12760 | 4461
ol | 11,5379 | 56327 | 688 | 15478 | 1748 | 6425 | 2204 | 28182 | 4327
BF | 52945 | 28459 | 535 | 92 00 | 6359 | 2778 | 12007 | 2715
A | 67581 | 43184 | 726 | 00 00 | 4831 | 2866 | 12142 | 3832
2k | 52509 | 37917 | 497 26 | 1757 | 1524 | 5114 | 4725 | 949
A7) | 369507 | 23,8985 | 3057 | 00 | 114 |1,3629 | 59153 | 3,607.4 | 1,8495
749 | 18,0849 | 12,0233 | 2980 | 39 | 194 | 3357 |38392 | 9744 | 4140
ZFE | 134900 | 91093 | 2751 | 287 | 00 | 3181 |28462 | 6560 | 256.6
Z | 202296 | 86693 | 2675 | 00 | 1130 | 4998 | 51285 | 52088 | 342.7
HE | 174820 | 95692 | 2445 | 43 | 1803 | 9042 | 55429 | 7583 | 2783
A | 21,8393 | 11,0871 | 4012 | 64 | 2927 | 4357 | 59836 | 33122 | 3204
A | 304603 | 134599 | 3859 | 56 | 4224 | 7243 | 70107 | 8,077.3 | 3742
A | 278466 | 151405 | 3515 | 25 | 1558 | 4222 | 69964 | 43755 | 4022
AF | 40326 | 27665 | 00 | 384 | 3065 | 3201 | 1175 | 3717 | 1119
AE  BAA. 1997, T REAZAIEIA M BAA.
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49.2%°1141 1997'A M= 55.5%74A] F7FstaL Tk 3]G 25 o] p4x0]
gatal o, Al 19779 22.9%04 1987 34.6%7HA F7HATEE thAl

ZHasked 19973 A 23.3%00 98la gtk Fx GA] 1973E AEdo] 3%
Ho 2 19779 17.7%¢°ll G HlFo] 1987 A= 21.7%7HA S7HIe7F A4t

2 Jep}
=2 1977d

76
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&)= 1977 1987 1997 1977~ | 1987~ | 1977~

FAR | HlE | FAK | HlF | FAK | BT | 1987 | 1997 | 1997
T2 (124092 492 [31,5809| 333 (15,4998 555 | 98 | 170 | 133
A% | 44718 | 177 [205986| 217 [31,7179| 116 | 165 | 44 | 103
sk | 6563 | 26 | 28742 | 30 [36557 | 134 | 159 | 24 | 90
i 53.4 02 | 7155 | 08 |[31528 | 115 | 296 | 160 | 226
XX | 57656 | 229 (32,7881 | 346 |636504| 233 | 190 | 69 | 128
e E | 18618 | 738 | 62055 | 66 |195620| 72 | 128 | 122 | 125
AA (252183 1000 |94,758.8 | 100.0 [273,2389| 100.0 | 142 | 112 | 126

2) ANEEE - AYE AZAHAER 2557
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1968'd 7HEE B9l
1980L41‘41°11L AR 7]z whe}
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A A FoE Bxpdo] thE FjEo] Asfeh Aeeded tH-3F
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o 53] B71A9Y 1977~1987d% 250 dHT GFES 20.6%0 2ok
AoH, 1977~1997 37k 9] WAt FFES 17.7%0) E3kaL t}. whdoel] A&
2 1977~1997 37441 9] dHH AAE] 9.1%0l B8, AF= 8.0% = 7HE
A YERst.
<i 4-6> X¥d 7 |ZEAE 2 AR AF
(&) - Wk, %)
NFUE FAASE (G99 ee)
29 1977 1987 1997
FA %k HlZ FA % HlZ FA% H|Z
A& | 3,708,023 29.84 5,882,300 18.63 20,970,727 13.84
ot 677,352 546 1,016,556 3.2 6,305,002 416
A71 | 1,119482 9.02 4,459,928 1412 29,065,830 19.19
7 808,247 6.51 2,204,727 6.98 11,447,216 7.56
8 590,670 476 1,763,579 558 8,770,983 5.79
3 | 841,997 6.79 2,363,217 7.48 12,488,410 8.24
A8 594,670 479 2,064,408 6.54 9,076,368 5.99
A 929,602 749 2,957,807 9.37 13,205,527 8.72
AR | 1,471,033 11.85 4,137,901 13.10 19,524,747 12.89
A | 1,141,332 9.20 3,676,564 11.64 18,145,260 11.98
AF | 531,992 429 1,053,908 3.34 2,499,536 1.65
AA | 12409203 100.0 31,580,916 1000 | 151499844 |  100.0
<H 47> £2 FEO| ZARHEHIHA) HiESI=E
(29 %)
A o 71708 i 3
K 1977~1987 1987~1997 (1977 ~1997)
M & 4736 13.555 9.057
B 4143 20.020 11.800
7 7 14.823 20.616 17.684
e 10.555 17.905 14172
=58 11.559 1739 14.442
Fak 10.871 18113 14435
A= 13.253 15.961 14.600
A g 12.270 16.139 14.189
a5 10.895 16.783 13.802
A 12.409 17.309 14.833
A F 7.0754 9.0198 8,043
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<E 48> XojY T2 BN A5

2
bt

4z
23

737

oy
e

F4

ofy
i

=}
A=

A

il

=3
=4

2%

A

1977

3,703.0

6774

1,1195

808.2

590.7

£

594.7

9296

1,471.0

1,141.3

12,4094

1978

3,943.5

697.3

1,287.8

880.2

674.0

895.9

679.2

1,052.8

1,670.6

1,267.9

13,575.0

1979

4,263.2

762.8

14744

963.6

720.6

1,009.2

7851

1,172.7

1,842.9

1,489.9

524.2

15,008.6

1980

4,4753

845.8

1,674.0

1,086.0

799.1

1,115.6

8754

1,298.4

2,034.0

1,703.9

511.0

16,418.5

1981

4,646.5

844.8

1,955.6

1,232.2

890.9

1,269.2

989.0

1,447.0

2,247.2

1,919.6

509.5

17,951.5

1982

4,814.7

8824

2,271.8

1,380.1

1,005.8

14755

1,154.4

1,640.2

2,540.0

2,166.6

504.2

19,835.7

1983

5,019.0

910.7

2,629.7

1,524.2

1,1274

1,628.3

1,323.9

1,880.1

2,853.4

2,457.0

503.2

21,856.9

1984

5,258.5

952.0

3,026.6

1,720.3

1,307.6

1,842.1

1,507.1

21322

3,179.3

2,755.5

501.1

24,182.3

1985

5,505.0

9729

3,584.7

1,934.3

1,500.4

2,072.0

1,719.7

2459.7

3,508.8

3,105.5

493.8

26,856.8

1986

5,699.6

1,003.8

4,138.0

2,112.2

1,692.7

2,2740

1,938.3

2,759.0

3,820.6

3,425.6

486.2

29,350.0

1987

5,882.3

1,016.6

4,459.9

2,204.7

1,763.6

2,363.2

2,064.4

2,957.8

4,1379

3,676.6

1,053.9

31,580.9

1988

6,707.9

1,226.5

5338.0

2,696.5

2,098.2

2,819.6

24448

3,481.2

4,852.0

4,420.2

1,151.6

37,236.5

1989

7,610.9

1,469.4

6,414.3

3,2279

2,494.0

3,374.0

2,830.7

40753

5,695.9

5,201.7

1,258.0

43,652.1

1990

8,619.9

1,745.3

7,724.1

3,832.7

29333

4,0194

3,286.8

4,784.7

6,657.6

6,127.4

1,379.8

51,111.0

1991

9,825.0

2,100.7

9,444.8

4,587.1

3415.0

4,786.9

3,835.9

5,618.8

7,841.1

7,208.0

1,505.2

60,168.5

1992

11,2141

2,585.7

11,888.1

5,465.4

4,061.3

5,778.5

44824

6,550.0

9,329.8

8,524.6

1,6454

71,5253

1993

12,847.9

3135.1

14,551.1

6475.5

4,740.6

6,837.7

51834

7,614.2

10972.2

10,023.0

1,799.5

84,180.2

1994

14,585.3

3,776.9

17,487.8

7,526.5

54729

7,999.2

5979.7

8,794.8

12,8235

11,755.5

19634

98,165.5

1995

16,5489

45339

21,072.3

8,687.9

6,331.1

9,372.9

6,899.1

10,2113

14,883.1

13,7613

2,130.8

114,432.6

199%

18,804.6

54758

25,256.9

10,166.3

74285

11,167.9

8,081.6

11,889.6

17,3379

16,113.6

2,320.3

134,043.0

1997

20,970.7

6,305.0

29,065.8

11,447.2

8,771.0

12,4884

9,076.9

13,205.5

19,524.7

18,145.3

2499.5

151,500.0
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<E 4-9> X[ J|FHT EE SXM AR
(&) ek, %)
NFEEE FAAE (D)
2 9 1977 1987 1997
ZFA %k HlE A% H)S A% HlF
A& 143,005 3.20 1,336,916 649 12,202,393 3847
At 127,825 286 617,817 3.00 4,401,695 13.88
A7) 617,420 13.81 2,693,455 13.08 1,856,594 585
i 515,131 11.52 2,285,164 11.10 1,477,681 466
=5 398,230 891 1,697,098 8.24 1,363,945 430
=g | 418234 935 1,963,595 953 1,685,990 5.32
A8 315,661 7.06 1,404,015 6.82 1,212,415 3.82
A | 555990 1243 2,490,259 12.09 2,254,315 711
S 924,144 20.67 4,153,808 20.17 3,273,786 1032
A 456,255 10.20 1,951,568 948 1,989,138 6.27
AT - 0.00 - 0.00 - 0.00
AA | 4471857 100.0 20,593,641 100.0 31,717,956 100.0
<& 4-10> Ex T2 ZARHEHIIA) HHE7tE
(%9 : %)
A < 7170 Ha ARE _
1977~1987 1987 ~1997 A (1977 ~1997)
AN & 25.047 24.748 24.899
5 A 17.064 21.695 19.358
A 7 15.870 -3.652 5.659
44 16.064 4265 5410
=B 15.599 2161 6.349
= 16.724 1521 7219
A& 16.095 -1.456 6.960
A 16.176 -0.990 7.250
A8 16217 2352 6.528
e 15.642 0.190 7,639
A F - - -
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<E 411> XA HT SR A5

(9] : gelgl
Ao | A | ¥ | A7 | AL | 5 | B9 | A5 | A | A5 | A | AF| A
1977 | 1430 | 1279 | 6174 | 5151 | 3982 | 4182 | 3157 | 556.0 | 924.1 | 4563 | - | 44719
1978 | 1499 | 1261 | 714.0 | 596.9 | 4523 | 487.6 | 3614 | 6438 |1,0744| 5254 | - | 51318
1979 | 2291 | 1261 | 836.0 | 691.8 | 588.2 | 5759 | 420.2 | 7464 |1,251.1| 610.1 - | 60749
1980 | 306.1 | 1233 | 971.1 | 8024 | 706.6 | 672.2 | 496.1 | 863.5 [14608| 7090 | - | 71111
1981 | 497.0 | 1295 |1,123.6| 937.1 | 799.7 | 7983 | 576.0 |1,0003|1,6979 | 8240 | - | 83834
1982 | 907.1 | 190.5 |1,298.6]11,090.3| 906.1 | 9274 | 6894 |1,167.8|19724| 9526 | - (10,1022
1983 | 1,293.8 | 286.1 |1,498.7|1,263.5]|1,039.3 | 1,077.5 | 809.5 |1,3586|2291.7 [1,0971| - |[12,015.8
1984 |1,500.1 | 4123 |1,739.0| 1,4644|1,183.6 | 1,250.5 | 940.7 |1,582.8 | 2,663.6 |1,265.7 | - |[14,002.7
1985 | 1,447.7 | 532.7 |2,004.8|1,697.6]1,343.8 | 1,4485|1,088.7 | 1,849.0 | 3,089.8 | 1,457.9 | - [15960.5
1986 |1,336.2| 6194 |2,331.1|1,967.3|1,520.2 | 1,6784 | 1,247.0 | 2167.1 | 3,583.6 | 1,679.0 | - [18129.3
1987 |1,336.9 | 617.8 |2,693.5|2,285.2|1,697.1 |1,963.6 | 1,404.0 | 24903 | 4,153.8 | 1,951.6 | - [20,593.8
1988 | 1,619.8 | 750.9 |2,4954|2,186.0|1,649.2 |1,902.6 | 1,378.8 | 2455.8 | 4,022.5 | 1,946.7 | - |[20407.7
1989 |1,962.7 | 893.6 |2,300.1|2,091.6|1,602.4 |1,8434 |1,352.5 24209 | 3,895.4 | 1,955.8 | - (20,3184
1990 |2,395.0 | 1,060.5(2,129.5| 2,003.7 | 1,557.7 | 1,786.1 | 1,329.4 | 2,384.2 | 3,772.6 | 1,962.2 | - [20,380.9
1991 |2,994.1|1,271.7 | 2,071.9|1,917.3 | 1,515.8 | 1,732.9 | 1,311.8 | 2,359.4 | 3,655.4 | 1,9749 | - [20,805.2
1992 |3,976.4|1,520.2 | 2,079.2 | 1,835.7 | 1,477.6 | 1,682.2 | 1,289.3 | 2,330.6 | 3,550.5 | 1,975.6 | - |[21,717.3
1993 | 5,313.2|1,890.5 | 2,083.5|1,757.4| 1,456.0 | 1,673.1 | 1,272.0 | 2,311.6 | 34844 | 1,9769 | - |[23,2186
1994 | 6,790.3 | 2,333.1 | 2,002.6 | 1,684.6 | 1,434.1 | 1,682.0 | 1,256.7 | 2,295.3 | 3,449.4 | 1,980.8 | - [24,908.9
1995 |8,508.0|2,894.1|1,917.8|1,614.5|1,413.2 | 1,711.3 | 1,243.1 | 2,282.2 | 34294 | 19839 | - (269975
199 |10,647.5 3,582.211,949.1 | 1,544.1| 1,401.1 | 1,731.1 | 1,230.5 | 2277.1 | 3,371.9 | 1,987.0 | - [29,721.6
1997 |12,202.4| 4,401.7 | 1,856.6 | 1,477.7 | 1,363.9 | 1,686.0 | 1,212.4 | 2,254.3 | 32738 | 1,989.1 | - |[31,717.9
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X
S

<HE 4-12> X9 J|Z=HT &3t SXM AS
(T ke,
NEEE FAAE (ST
7 9 1977 1987 1997
Ak H|Z A%k H|F A%k H|Z
Mg - 0.00 - 0.00 - 0.00
HA 112,068 17.07 515,221 17.93 529,206 14.48
A7) 139,605 2127 355,532 1237 342,090 936
734 72,043 10.98 287,39 10.00 421,740 11.54
S5 - 0.00 - 0.00 - 0.00
Al - 0.00 5,483 0.19 113,117 3.09
RE 8,645 132 33,838 1.18 184,555 5.05
A 56,242 857 495,943 17.25 469,689 12.85
S 166,149 2531 593,695 20.66 763,212 20.88
g 51,215 7.80 371,642 12.93 463,155 12.67
A 12,215 1.86 16,365 057 369,199 10.10
AR 656,377 100.0 2,874,211 100.0 3,655,790 100.0
<& 4-13> ot 29| ZAMHEMIIA) HHE7IE
(&9 %)
A 7170 B RS
K 1977~1987 1987~1997 (1977 ~1997)
N < - - B
5 A 16.479 0.268 8.070
A 7 9.798 0384 4583
744 14.838 3.909 9.238
z 5 - R -
9 9.798 35.346 21.905
R 14.620 18.487 16.538
A 24318 0542 11.19
AR 13.581 2543 7.921
A 21.919 2205 11.639
A T 2.968 36.562 18.582
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<E 4-14> X Bk XM AS
(9] : Q)
Am| Ae | R4 | A7 | A9 | 3% | B9 | A% | Ad | A% | 9 | AF | A
1977 - 1121 | 1396 | 720 - - 8.6 562 | 1661 | 51.2 | 122 656.4
1978 - 1423 | 1393 | 1120 - 22 146 | 755 | 201.0 | 95.0 -04 781.5
1979 - 1653 | 1535 | 1455 - 5.0 179 | 881 | 2338 | 1164 | 121 937.6
1980 - 211.0 | 1694 | 167.2 - 53 204 | 1156 | 286.0 | 1532 | 191 | 1,142.2
1981 - 2522 | 181.6 | 1841 - 2.6 256 | 1565 | 3283 | 2454 | 234 | 1,399.7
1982 - 3114 | 2420 | 1979 - 75 306 | 2403 | 376.6 | 2586 | 104 | 1,675.3
1983 - 3247 | 2853 | 2145 - 37 310 | 2776 | 4082 | 2715 | 149 | 1,8314
1984 - 3375 | 331.0 | 2222 - 25 292 | 3291 | 4568 | 2950 | 6.6 | 20099
1985 - 3914 | 3448 | 2378 - 8.8 349 | 3996 | 4993 | 3091 | 213 | 2,247.0
1986 - 4511 | 3527 | 2587 - 55 329 | 4740 | 543.0 | 3479 | 164 | 24822
1987 - 5152 | 3555 | 2874 - 55 338 | 499 | 5937 | 3716 | 164 | 2675.0
1988 - 540.6 | 308.6 | 311.0 - 196 | 465 | 4722 | 6062 | 3407 | 709 | 27163
1989 - 5587 | 2625 | 3299 - 262 | 546 | 4471 | 6224 | 2913 | 1031 | 2,695.8
199 - 5292 | 221.6 | 353.0 - 569 | 660 | 4423 | 639.0 | 2246 | 136.0 | 2,668.6
1991 - 5092 | 190.8 | 368.7 - 629 | 800 | 4157 | 6568 | 2294 | 1575 | 2,671.0
19921 - 4705 | 1764 | 3723 - 619 | 962 | 4129 | 681.1 | 2648 | 1859 | 2,722.0
1993 - 4903 | 280.1 | 369.7 - 63.0 | 114.6 | 4003 | 687.0 | 321.3 | 2164 | 29427
1994 - 4755 | 3444 | 3762 - 576 | 1289 | 3720 | 7043 | 4280 | 2474 | 3,134.3
199 - 5153 | 3288 | 3911 - 56.5 | 1598 | 409.1 | 7352 | 459.0 | 280.3 | 3,335.1
19%| - 539.0 | 3451 | 4127 - 109.6 | 181.5 | 473.6 | 752.7 | 4654 | 3232 | 3,602.8
1997 - 5292 | 3421 | 4217 - 1131 | 1846 | 469.7 | 7632 | 4632 | 369.2 | 3,655.0
M4 Rl ABIZIERIE AS 5 2 21 o7
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(&) ek, %)
s FAAE (D9 T
2 o 1977 1987 1997
A% HlZ A% HlE A% HlF
A& 14,730 27.59 271,554 37.90 1,550,178 49.17
B} 5,462 10.23 59,395 829 47242 150
A7) - 0.00 - 0.00 1,366,947 4336
74 1,730 3.24 21,130 295 8,742 0.28
S5 - 0.00 - 0.00 32,319 1.03
e - 0.00 - 0.00 - 0.00
A5 6,204 11.62 57412 8.01 5,298 0.17
A 7,000 13.11 66,290 9.25 30,023 0.95
S 7275 13.63 67,799 94 17,660 0.56
A 6,671 1249 64,840 9.05 6,534 021
A 4323 8.10 108,077 15.08 87,950 2.79
A7 53,400 100.0 715,500 100.0 3,152,898 100.0
<& 4-16> S8 FE2o| FAMHEHIIA) HHE7tE
(&9 %)
A o 71708 B RS
K 1977~1987 1987 ~1997 AA| (1977 ~1997)
N & 33.832 19.028 26214
5 A 26.950 2.263 11.390
7 7 - 73.646 31.775
44 28.434 -8.447 8437
=5 - 6.810 3.349
] - - -
A5 24919 21.202 -0.786
A 25.207 7615 7551
A8 25.007 -12.586 4534
B 25534 -20.505 0104
A F 37.970 2.039 16.257

M 4T XA ABZHEAR A% F4 2 2ot 89



<E 417> Rl B EXN A
(g9) - o8
dx | AR | W AV | A | FE |3 AE | A | AR | A | AF A
1977 | 147 55 - 17 - - 6.2 7.0 7.3 6.7 43 534
1978 | 235 9.2 - 149 - - 9.7 129 172 | 230 6.8 1172
1994 | 428 | 219 - 248 - - 135 167 | 271 333 | 128 1929
1995 | 518 | 248 - 24.0 - - 166 | 213 | 352 | 388 | 199 2324
199% | 630 | 281 - 23 - - 205 | 280 | 408 | 542 | 297 286.6
1982 | 764 | 318 - 204 - - 252 | 419 | 471 555 | 394 337.7
1983 | 924 | 362 - 215 - - 307 | 508 | 526 | 63.1 53.3 400.6
1984 | 1149 | 439 - 19.2 - - 36.1 612 | 608 700 | 675 473.6
1985 | 1706 | 495 - 242 - - 428 | 626 640 | 612 | 815 556.4
1986 | 2431 | 56.2 - 20.6 - - 493 | 641 63.3 60.8 | 983 665.7
1987 | 2716 | 594 - 211 - - 574 | 663 67.8 648 | 1081 | 7165
1988 | 3212 | 552 55 126 | 167 | - 288 | 586 | 59.1 -51 | 1044 | 657.0
1989 | 3780 | 499 | 259 242 | 490 | - 147 | 523 | 531 55 1015 | 7541
1990 | 4469 | 455 942 | 407 [ 552 | - 72 514 | 456 2.6 98.4 887.7
1991 | 5261 | 443 | 1442 | 541 | 434 | - 42 53.7 | 405 0.8 953 | 1,006.6
1992 | 6233 | 423 | 2077 | 391 | 468 | - 9.2 483 | 347 41 927 | 1,1482
1993 | 7334 | 400 | 3213 | 225 | 493 | - 45 432 | 297 | 126 | 907 | 1,347.2
1994 | 869.6 | 498 | 5000 | 176 | 392 | - 29 389 | 251 -25 921 | 1,6327
1995 |1,0445| 477 | 7813 | 150 | 354 | - 14 344 | 214 | 300 | 91.2 | 21023
1996 11,2398 | 490 |11926| 88 |323| - 53 326 199 6.5 90.7 | 26775
1997 |1,5502| 472 [1,3669| 87 |323| - 53 30.0 17.7 6.5 88.0 | 3,1528

90




o w
WMMU oo
HOMﬂ.NrLﬁ_.WnEudl
_o@_.Wr%ow@o ﬂ1rmﬂ
ovoo " o S
=0 o plo 3 mUW == ._n_mo WE 0 °
%W%ilmwu@ﬂww_iﬁ 7
zvxumwﬂﬂﬁho»ﬂH]ﬂLJ]o @@r%ﬁ}
: ]ﬂonqa]@.oﬂov_/ ﬁ_.H\nHoL}
ﬂomu__ouau%olﬂ%ﬂig ;om e
L Ko ~o Gel —_ 71_ A 4,.__ﬂ_|| e X <XH 0 b O#E o T Qm._ —_ o}

o 7Hé1@h I S 1__1%515} "
iﬂ%7m«ﬂmﬂ@§3u f%m(u x%__b F
A = ﬂa_y @y% ﬂ#qs_mﬁ °
mﬂmﬂﬁqﬂﬂ]aﬁ“@mﬂﬂu6aﬁ il _zo]mm]ga bjo
mﬁ@jﬂz?ﬁﬁfaﬂéiw# qﬂmqaxmé -
mvmeﬂ%ﬂﬂEOWﬂﬂﬂ;, mﬁﬂxw@ﬁaﬁmﬁ =

o7on_ula : ﬂr ps uuo7 —
W%mmggodrﬂﬁo;oqmqioﬁrwuﬂmmcowuokco ot
) aawm%%i%ﬂﬁf éuu(li XK g Ao
WMMW.*o%io‘bL“ﬂﬁ@ME_l‘OIiomm\m%mmqﬂnm@_lm
) X ]1.! _11\ ].,l( —7
amg@w;f%%qgﬂwmﬁfﬂﬁmﬁﬂ@wg z
ﬁ.wuﬂ %ﬂ@#ﬂ%&ﬂ _zoﬂgﬂqﬂLzTHo
\_ﬂ@ OL ‘.w.‘_ _.EE nmE S & o /an_ = ﬁl ~ \n_w.f o a ‘MMC MA_M: O#E TP Nru
m@.urw%ﬁ%w%m&rzoﬂuxﬂjﬁmw_ﬂomueﬂ 1
z_.o%dﬂw._vﬂnmdl.ﬂ meEoHEI_/rurl\Alo .Wwo:_o% =y
ﬂ 70 ,N_l %—l ) wﬂ " 1r_._._ E._ \_lx_.o — J_/IL ZO ;00 —_ EO ﬁi ﬂ_l — = O_.E
%wuo_no;ougm;ﬂo_ 2 zwa%gaw_ i
.ﬂwlnme Haw,ﬂl7df%9i]lro9ﬂrw2ﬂ1r‘._ ~
ﬂ E = ﬂ/l_‘_ oL T &P nmE 1.w_-\_ \ME = O_ 0 o nmE w HE °] °
H}wﬁ/ﬂu%?mﬂﬁﬂn momuﬁ%ﬂ@m(uahﬁmu? .
CG M@41mﬂmawoﬁﬂﬂmi}u|wu%ﬂd.l
3o o A WEJ%H%EURE T o ﬂoq_o;mMA
wuﬂﬂUmﬂ(uT%]r7i1_ﬂ o L o T
= B D .UF KO B[H —_ B o _ T Oﬁ e R HT_ has ZT X o Bl
ZoWou Peaj.mXx_ubr\nool.zﬂ)uxe]nﬂlLlr
%L;T oLE{JATzxOm%xﬁ;ﬁwodo7zﬁ
o 3 ;}Twulmoqﬂwﬁ:y]é%vu
EoLoTMQ %Kmx;ﬁﬂmﬂiﬂz(mmwuumao{
N RS o= S G r X = Ay & Mo T N e
4XE_ N T 2 ?}x]mnme}
ol oﬁqE o 1rH._xL7 > X
5 ol fﬁﬂHuDLw_/ aa%wﬁ%xﬁax
= & 8 _qLoL%og),l #mﬁwuﬂ
< 9 = AR N m ML = K RO Z_l s
O
< & _
mﬂﬁrﬁ%ﬂﬁ
2 X
Njo

M4
= id X'g‘ué A|,§|7
deShS



1977 1987 1997

7 9

A% HlF A%k HlE A% HZ
A& 37,289 0.65 399,903 122 267,208 042
At 16,693 0.29 191,154 058 423,065 0.66
A7) 702,384 1218 4,210,803 12.84 7,418,075 11.65
74 636,866 11.05 2,463,563 751 4,440,196 6.98
Z8 460,813 7.9 1,942,608 592 4,061,283 6.38
= 279,031 484 4,467,752 13.63 7,869,486 12.36
A8 944,887 16.39 3,801,644 11.59 9,225,39% 14.49
A 803,992 13.94 4,501,383 13.73 9,921,232 1559
S 907,884 15.75 4,393,435 13.40 10,319,307 1621
A 922,674 16.00 5,913 414 18.04 9,595,801 15.07
AF 53,183 0.92 163,113 0.50 111,528 0.18

A 5,765,677 100.0 32,788,152 100.0 63,650,492 100.0

<& 4-19> AR F20| ZXMEHIIY) HASIE
(%9 : %)
A o 71708 i A3EE
K 1977 ~1987 1987~1997 A (1977 ~1997)

A& 26.776 -3.951 10.348
5 A 27.609 8.268 17.542
A 7 19.613 5.826 12.509
44 14.485 6.067 10.19%
z & 15474 7654 11.495
9 31.960 5.824 18172
A& 14.936 9.270 12.068
A 18.798 8.223 13.388
i 17.078 8914 12.923
i 20414 4957 12421
A F 11.859 -3.730 3.772




<E 4-20> X3 A

re
H

—z
22

=5

=

A

37.3

16.7

702.4

460.8

279.0

907.9

922.7

5,765.8

1978

60.7

16.6

845.2

520.4

4212

1,090.3 | 987.5

1,062.1

1,108.3

6,905.7

1979

76.5

16.7

1,043.0

844.8

588.8

6221

1,256.3 | 1,201.3

1,267.7

1,338.0

66.8

8,322.0

1980

912

294

1,254.5

970.7

7292

806.3

14481 |1,4224

1,506.8

1,628.7

75.0

9,962.3

1981

1044

369

1,504.4

1,105.8

920.4

1,049.7

1,666.6 | 1,713.4

1,779.8

1,969.5

845

11,9354

1982

119.5

385

1,788.8

1,268.7

1,028.9

1,333.6

1,910.8 | 2,021.0

2,075.5

2,394.0

94.5

14,073.8

1983

171.3

395

2,126.3

14485

1,209.6

1,723.8

2,187.9|2,390.2

2,408.6

2,868.1

1054

16,679.2

1984

205.7

713

2,528.2

1,673.9

1,398.3

2,203.1

2,534.9(2,8183

2,819.3

34732

1174

19,843.6

1985

3371

1325

3,000.6

19174

1,586.5

2,778.8

2,909.0 | 3,332.6

3,288.0

4,182.3

130.8

23,575.6

1986

380.0

191.5

3,533.1

2,181.6

1,776.2

3,504.4

3,335.5 | 3,907.9

3,827.4

5,025.3

145.6

27,808.5

1987

399.9

191.2

4,210.8

2,463.6

1,942.6

4,467.8

3,801.6 | 4,501.4

4,393.4

59134

16311

32,448.8

1988

3739

214.0

4,4844

2,671.3

2,109.5

4,789.1

4,1852| 4,872.5

4,830.1

6,257.4

155.8

34,9432

1989

353.7

216.0

4,747.1

2,843.7

22925

5,062.8

4,580.3 | 5,287.4

5299.5

6,549.7

1482

37,380.9

1990

3358

2343

5,019.6

3,002.5

2,464.7

5372.8

5,006.0 | 5,782.2

5,786.8

6,872.7

141.5

40,0189

1991

327.8

247.1

5,330.3

3,201.9

2,669.5

5,669.7

5459.5(6,2539.4

6,293.7

7,189.6

135.0

42,7775

1992

3215

261.0

5,659.0

3,381.7

2,800.9

5,983.6

5961.3 | 6,756.2

6,901.2

7,569.2

1294

45,785.0

1993

308.5

269.6

5,994.7

3,553.2

3,064.7

6,312.6

6,501.5 | 7,283.4

74869

7,930.6

1255

48,831.2

1994

298.4

2794

6,315.0

3,744.8

3,283.2

6,668.9

7,106.1 | 7,850.4

8,119.7

8323.2

1237

52,112.8

199

2831

298.8

6,672.9

3,943.1

3,536.6

7,036.9

7,765.7 | 8,467.9

8,791.5

8,716.8

121.6

55,634.9

199

2723

3191

7,063.9

4,153.2

3,797.1

7465.5

8,492.1|9,159.2

9,521.5

9,148.0

116.5

59,508.4

1997

267.2

4231

74181

4,440.2

4,061.3

7,869.5

9,22549,921.2

10,319.3

9,593.8

1115

63,650.6
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6 otz £
2000 = FA) vt A= 86170 FT9(80A], 196+, 585 ) ol 2|
o1719] 87.1%91 °F 4,1779Hg 0] A4S FF - ok 20003 FA AA F
TG T 54%7F BTN AFEE FFRL o, A 1637 Al - 7
T BN ZAE 3 Fdds v ok
1977 AT A12(49.2%) 7 FAH13.3%)0 HFH o d & - sl A=
ELS Az} g A9 BEAEIIE 199730 HwA 12 97 BEE Hol
AT
<E 421> XL J|EHAT Yol AR A
()« kel 9f)
7FAE FAAE (S9):9u)
A o 1977 1987 1997
=A%k H| % A%k H| =A%k %
& 916,331 49.22 2,322,304 3742 3,659,322 18.71
AL 247,029 13.27 739,020 11.89 2,471,632 12.63
A7) 141,883 7.62 667,269 10.75 3,814,208 19.50
A 48,561 261 216,190 348 640,822 3.28
=5 29,559 1.59 182,143 294 491,942 251
=4 55,317 297 294,042 4.74 1,927,590 9.85
E 63,763 342 231,928 3.74 1,123,758 5.74
A 75,164 404 382,855 6.17 1,627,003 8.32
e 173,554 9.32 735,511 11.85 2,356,660 12.05
A 65,029 3.49 363,209 5.85 911,033 4.66
AF 45,605 245 72,424 117 538,036 2.75
A 1,861,839 100.0 6,205,573 100.0 19,562,011 100.0
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A
=

4-22> ol FEO| ARSI ET0S0IE

(&9 1 %)

)
12

71z Bt 4E

1977~1987 1987~1997 A (1977 ~1997)
AN & 9.745 4652 7169
5 4 11.566 12.847 12.205
A 7 16.744 19.044 17.889
e 16.106 11478 13.769
e 19.942 10.446 15.09
9 18.182 20.687 19.428
A5 13.783 17.093 15.426
A 17.679 15.567 16.619
i 15535 12.349 13.931
A 18.769 9.632 14.109
A F 4733 22206 13133

(29 :

>

2
atl

Me

H
o

AN | B9 [ 5% | 59 | 2% | A4 | %% | 8%

A

1977

916.3

247.0

1419 | 486 | 296 | 553 | 638 | 752 | 1736 | 650

45.6

1,861.9

1978

1,112.5

279.8

1866 | 586 | 380 | 695 | 763 | 903 | 2199 | 1003

515

2,283.3

1979

1,208.6

310.1

2744 | 685 | 508 | 937 | 870 | 111.0 | 2858 | 137.6

58.6

2,686.1

1980
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(2) E8A H(actuarial methods)20)
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1) A3 olo]Q o} =M (Iowa curve)d A (Fitting)

F22 =
Ar g«]]7]51 Au) o] 429} Aul9] o), 7 Ax ol AEsh= Aule) = 5 )
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FREAZALTAE Fte] 19004 197374 2 Ak ek A5
= 9 59 ARE 9 5 w. :RM 7] 1094 B2 AmE 4] 5
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& Al 20 il A 98 g g

Bl = 30t F(x) = P(X<=x) °l3a °ol& #A7Ig=ret vt drg=rs

AR FREANNE - S(x) =1 - F(x) = P(X>x) % &2 B2A9 g3

& AlBIL o] & AEFS e AEFH el RED. o] o= A

H7A) Aol AME-E E-S uidit) YwkH oz ARBIIHAE 5 FEE)

FiAA FEWS Xv 59 ¢ 7H F B §(0) = 1ol 7H8E

T x)=dF(x)/dc=—d [S(x)] /dx °1™ #7I

Eeeet stk #@YEe gENSxd $E ZEH

H(x)=w)du=—log [S(x)] & Uetd F 31, o|& #H7 &g
Z} gt

o]l o] &2 wjAel ZAstA £ AFN FEES AEER 2L NFoE
o}o] 2.9} 349 R3 Tableol| A3 W-&d5 40139 &S HIPPO=E ALt
afo] 283 The).

THA] |, ofo] 2.9} oA -8 34 500 ] Aake o] 5019l 717k
G2 #7)5E Hlgo] AR 9ol 10049 o] Ew7tA] EAjsitir} A #)
715 e H71EEE 7 ok webd, Wada 50199 Ak Hojrrdo] U
A9 26081 100 0] AL 501 0] k= ARl A 5] ARte] AEEHA
U #@71Ee 2S¢ Atk o714, ofo] 2.9 239] R3 Tableoll o] Al &
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26) 'Engineering Valuation and Depreciation'(lowa State University Press, Ninth Printing, 82)] PERCENT
SURVIVING AND PROBABLE LIVES OF THE IOWA 18 TYPE CURVES : R3 Tableol] &JA W8
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<E 5-3> 0}0|22} =M R3-tablel| AE=S

EEEE Hirao] Mg
Percent Percent
(Age, percent of | 8 o (Age, percent of | 4 o
surviving surviving
average life) average life)

0 0 100.00000 75 15 82.06693

5 1 99.90802 80 16 78.02814

10 2 99.77155 85 17 73.30461

15 3 99.57488 9% 18 67.84370

20 4 99.29891 9% 19 61.63582

25 5 98.92098 100 20 54.74208

30 6 98.41475 105 21 47.31746

35 7 97.75059 110 2 39.61801

40 8 96.89555 115 23 31.98179

45 9 95.81369 120 24 24.78027

50 10 94.46607 125 25 18.34962

55 11 92.81029 130 26 12.92397

60 12 90.79948 135 27 8.59763

65 13 88.38061 140 28 5.33298

70 14 8549283 145 29 3.00720

B Ao e Aate] W8 A4S 40902 P39 o B g ofo] 2.9} 34 9]
R3 Tableol] 9] As) -8+ &35 20139 =85 20l 2 Axksle] W8135 40
o] AEES FA FUATE n+ 13 FEE = (ndA] TEE23A

FEL)20 2o o3 B o g Aatele] RESS FH3Th

olzfe] FoA 1977 FEE 09446647} Jnlate AL 19770l A5 2}
Ak Zol A 199736l Folle= Ak AEZFA7E 1977'd HEARES] HIE-E 100
o= HokS o 1997\l thef 9449 HISS 7H 7HX W &AL YA

A7) A PAE AT A BT
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<E 54> LIBES 404 7|E FOIRS ARSI olsd MES

A= =S s AES
1941 0.053330 1970 0.869367
1942 0.069653 1971 0.883806
1943 0.085976 1972 0.0895900
1944 0.107608 1973 0.907995
1945 0.129240 1974 0.918049
1946 0.156368 1975 0.928103
1947 0.183496 1976 0.936382
1948 0.215649 1977 0.944664
1949 0.247803 1978 0.951399
1950 0.283810 1979 0.958137
1951 0.319818 1980 0.963546
1952 0.357999 1981 0.968956
1953 0.396180 1982 0.973231
1954 0434677 1983 0.977506
1955 0473175 1984 0.980827
1956 0.510298 1985 0.984148
1957 0.547421 1986 0.986679
1958 0.581890 1987 0.989210
1959 0.616358 1988 0.991099
1960 0.647398 1989 0.992989
1961 0.678437 1990 0.994369
1962 0.705742 1991 0.995749
1963 0.733046 1992 0.996732
1964 0.756664 1993 0.997716
1965 0.780281 1994 0.998398
1966 0.800475 1995 0.999080
1967 0.820669 199 0.999540
1968 0.737799 1997 1.000000
1969 0.854928
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£ AFolxe ofo] 9} FAA FARE FEEC] 19973 7F 02 5613A
o1 1941'3(1996-56=1941)°l <k 59%(0.0533)7} HEE, FAES s FvHiEo
190013914 1940@7kA]2] HEN AR 6619 2,978THA-S 7]5=dS] 1940
71302 TPgRtal L 5% o1l 1941 1997d74A] FAIHS T,
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(&9} - D)

dx A5 (974 E1) A A5 (979 E1)
1941 - 1970 45,811,706
1942 - 1971 39,036,877
1943 - 1972 41,775,604
1944 - 1973 93,413,124
1945 - 1974 149,833,168
1946 - 1975 48,908,930
1947 - 1976 191,707,355
1948 12,389,077 1977 79,805,113
1949 - 1978 46,415,408
1950 1,982,274 1979 129,088,868
1951 - 1980 143,027,711
1952 - 1981 76,594,720
1953 - 1982 66,373,469
1954 39,838 1983 171,245,840
1955 52,227 1984 159,410,977
1956 31,802 1985 126,332,500
1957 5,354,204 1986 70,062,218
1958 718,854 1987 230,357,564
1959 83,857 1988 256,473,810
1960 60,808 1989 63,517,237
1961 10,539,613 1990 220,121,535
1962 1,934,189 1991 166,084,704
1963 6,381,122 1992 164,052,706
1964 2,681,409 1993 78,872,034
1965 344,730 1994 204,785,312
1966 3,045,590 1995 128,821,487
1967 9,137,430 199 302,830,522
1968 56,118,726 1997 350,248,765
1969 118,375,701
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5) #H& F

¥ 7] & (retirement rate)©| ¥ #H 7|2 HEHE 2 HS5AH H7dE 2 F
719 5o A7 E o] &3t AAH H7)3(retirement function)ol] <J3] FHE
o #7153 AEFAL o= AlFelA FHEG Ato] B 040l SEkste]
HFHow F £9E 7R Hrdsga AE3Es vehdth whebA, A

FAE FAdo] ygdarol| whet #H)7)dvial 7PgehH At Ao of
& A7 AEdSS gord & Ak

au, AAE 9 ARl EAldkE 2592 Alqt FAGE 0}‘43} 7E T
ApHo] Foke zrte] 7] wjiol] &7t 041 FE &S] 2EE WA F
7] 2 AEESS Yty 28 5= Qi a8ng 94 ’\1%01]7\1-4 o5
NS HEG AR B o]zlo] Y& dgd whet AEE I Jlvka 7Hskd A

Frdsd Ate] AEEY H71ES AT A

O

¢

<I 56> OECD =7|2| H7|&E 7&

#H7] e g 17t
1 (linear) B}
A 1% (delayed linear) FANE, g
A& 7] (simultaneous exit) DD
Winfrey &~ 5 ~9d
5 ibull ¥ Aae
%3 (bell shaped) QHZZ?E;;‘Z ';J—’F— o
Log-normal E2N

ofo] .8} Aol g H71E A fejuehs ARt tidte] AltFEAt
Al RlA #1718 w71 A7 GgetA FEE 0] A &7] sl Axl=
A AHgshe 2718 (original group)S A-83h= A2 FE|7t itk 1EE=,
2 A A Y F7IAR ] tiste] G52 ZALE Bl H7 AR AR AR
FAoZAN HUlE FA4E 7 she H7]E R (retirement rate method)©l]

2
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)2 H7leS AT Atk A7, AES = 1-H7]8 0] BE o] 2.9}
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JE o], 71ZAEE 19409202 3l 5613(19411d~1997) S+ FAT
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718 137 2209 = 0.05 3330—00533301 31, 1996~1997d
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963 Fekel HIEL  0.069653-0.05333(56 A ﬂtg-sswﬂ ZHES)
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< 57> UWEHs 404 TIE YRRl dufArd wolE

aw A& A% o7]%
1940~1941 0.000459 1969~1970 0.017130
1941 ~1942 0.000459 1970~1971 0.020194
1942 ~1943 0.000682 1971~1972 0.020194
1943~1944 0.000682 1972~1973 0.023618
1944 ~1945 (0.000983 1973~1974 0.023617
1945~1946 (0.000983 1974~1975 0.027305
1946~1947 0.001379 1975~1976 0.027304
1947 ~1948 0.001379 1976 ~1977 0.031039
1948 ~1949 0.001889 1977 ~1978 0.031039
1949~1950 0.001889 1978 ~1979 0.034468
1950~1951 0.002531 1979~1980 0.034468
1951~1952 0.002531 1980~1981 0.037123
1952~1953 0.003321 1981 ~1982 0.037123
1953~1954 0.003321 1982~1983 0.038497
1954 ~1955 0.004275 1983 ~1984 0.038497
1955~1956 0.004275 1984 ~1985 0.038181
1956 ~1957 0.005409 1985~1986 0.038181
1957~1958 0.005409 1986 ~1987 0.036007
1958 ~1959 0.006738 1987 ~1988 0.036007
1959~1960 0.006738 1988 ~1989 0.032153
1960~1961 0.008279 1989~1990 0.032153
1961 ~1962 0.008279 1990~1991 0.027128
1962 ~1963 0.010054 1991 ~1992 0.027128
1963 ~1964 0.010054 1992~1993 0.021631
1964 ~1965 0.012094 1993 ~1994 0.021631
1965~1966 0.012094 1994 ~1995 0.016323
1966 ~1967 0.014439 1995~1996 0.016323
1967 ~1968 0.014439 1996 ~1997 0.011628
1968 ~1969 0.017130
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(9] A9

a= =49 d= A
1941 - 1970 52,695,462
1942 - 1971 44,169,051
1943 - 1972 46,629,739
1944 - 1973 102,878,479
1945 - 1974 163,208,274
1946 - 1975 52,697,745
1947 - 1976 204,732,039
1948 57,450,075 1977 84,480,187
1949 - 1978 48,786,490
1950 6,984,503 1979 134,729,043
1951 - 1980 148,438,872
1952 - 1981 79,048,749
1953 - 1982 68,199,111
1954 91,650 1983 175,186,503
1955 110,376 1984 162,527,159
1956 62,320 1985 128,367,445
1957 9,780,947 1986 71,008,150
1958 1,235,379 1987 232,870,328
1959 152,277 1988 2,535,245,331
1960 93,927 1989 2,587,835,067
1961 15,535,139 1990 2,796,888,192
1962 2,740,648 1991 2,950,517,072
1963 8,704,940 1992 3,100,761,663
1964 3,543,726 1993 6,164,535,596
1965 441,802 1994 3,352,987,084
1966 3,804,727 1995 3,464,144,610
1967 11,134,119 199 3,747,668,175
1968 66,983,536 1997 4,077,048,470
1969 138,462,724

) A AHBRAR 28 37

ARG EATH 2d ZA S YME 72U TREA ZARIE, EAA
A A&, Aol Wdeeh H71ge 5o AR7E 712 dasit:
B

AN E HA FREA ZAREY Axd FHS5AS S35k A8l
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A she 5o BA BRSGT A5 A A7 cinsh AT Aol
A}, S 404 R3 1A ofol 2.9 F42 713}, ofo] 2.9} 4ol

AR Ao BERA 2Aste] IR FA%E AT 295 =

AR AR A5 HEES 48] Axd EAjg el A

R PEE REREIAE PR ]
JEl3 A, A8 EEE FAG AR FA, 4718 9 979 7]
22 GTALHS ; =9 %
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A5 o) 37

n—41 n n—41
K,=Ky ll;[o(l_ri,iﬂ)‘f’ ]Zu]f i=1]141(1_7/i,i+1) """"" (=D
) Ky=Ky+1y—Ry=Ko(l—r)+1,
Kp=Ky(1—ry)+ 1

K42 = K40(1_ 7/01) + 141 (]- - 701) +I42
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K=Ky (1= 7o) =) + In(1—rp) + I
Kiy=Kp(1—ryp)+ 1y
= K40(1 - 7’01)(1 - 7’12)(1 - 7/23)

+ 141(1 - 7’01)(]_ - 7’12)+[42(1 - 7’01) +]43
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SUMMARY

Estimation of Regional Social Overhead Capital Stock

Myeong-soo Kim and Hyeock-Jin Kwon

In this study, we estimated regional SOC (Social Overhead Capital)
stock which had been playing a fundamental role on regional economy.
Generally, SOC refers to a public facility such as transportation,
communication, power plants, and others. In other words, SOC is a basis
for the national and regional economy as well as human life.
unfortunately, there is no authorized international standard in defining
and classifying SOC. Moreover, only a few statistic data and studies are
existed.

The estimation of SOC stock enables us to measure a region’s present
economic power and wealth, and to compare its economic states with
other regions. In addition, it can provide useful data in making a regional
economy plan.

We estimated regional SOC stock based on the "National Wealth

Survey" and the construction investment data. The SOC stock here
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included road, railroad, harbor, airport, irrigation/flood control, and

water supply/sewage.

In the first chapter, we introduced the background, purpose, scope,
and method of this study. The purpose of this study is to measure
regional SOC stock to provide elementary statistics data. We interpolated
(and extrapolated) regional SOC stock yearly on the basis of the National
Wealth Survey performed every ten years. This outcome can be
practically utilized to evaluate a government policy for economic
development and comprehensive land use plan.

In the second chapter, we explained the theoretical background on
estimation of regional SOC stock. We reviewed and criticized previous
researches and tried to differentiate our study from them by improving
estimation method and using reliable data.

There are two methods in estimating SOC stock; direct estimation
method and indirect estimation method. The direct estimation method
is carried out every ten years in the name of "National Wealth Survey".
The indirect estimation method is divided into the perpetual inventory
method, the benchmark-year method, and the polynomial
benchmark-year method. The indirect estimation is more actual and
useful with limited data, while the direct estimation needs huge amount
of labor, time, and money.

Most OECD nations are adopting the perpetual inventory method
to estimate the capital stock. On the other hand, Korea adopts inevitably
the benchmark-year method and/or the polynomial benchmark-year
method because of the lack of basic information and data. Accordingly,
we used the benchmark-year method and/or the polynomial
benchmark-year method in this study. Moerover, we experimentally tried
to estimate SOC stock by using the perpetual inventory method.

In the third chapter, we overviewed policies for SOC investment.
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We explain economic policy or SOC investment policy of comprehensive
land use plan before estimation, while previous researches focused on
only estimation of SOC stock. By reviewing SOC investment in the
comprehensive use plan, we could understand the changing trend of
regional SOC stock more easily. We could find that the gap among
regional SOC stocks was severe.

In the fourth chapter, we explored the estimation objects, time scope
and procedure for estimation, and the empirical results of SOC stock
estimation.

We chose road, railroad, harbor, airport, irrigation/flood control,
and water supply/sewage as objects of the study, considering availability
of data and the possibility of the application. We adopted the polynomial
benchmark-year method.

We set the benchmark year’s stock from the National Wealth Survey,
which has been conducted every ten years, and then we estimated each
region’s SOC stock by using the investment data based on the Report
on the Construction Work Survey. Specifically, we set the National
Wealth Survey in the years 1977, 1987, and 1997 as the benchmark year,
and then we built each-year investment data in accordance with the
Report on the Construction Work Survey. Finally, we estimated each
category of SOC stock.

The empirical results of estimation of regional SOC stock show a
stable increase from 1977 to 1997. The SOC stock which was no more
than 25 trillion in 1977 (at the constant price of 1995) is estimated about
273 trillion in 1997 through steady increase. Average growth of SOC stock
recorded 12.65% from 1977 to 1997. GDP growth was 7.0% in the same
period. The Korean government had made efforts for balanced regional
development. However, while the proportion of stock in the capital area
and the southeast area increased, preponderance status of the special

region was not improved.
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In the fifth chapter, in spite of a realistic constraints for the
estimation, we tried to estimate regional SOC stock by using perpetual
inventory method. We could use the perpetual inventory method by
using all information available in "the National Wealth Survey" at the
maximum. We presented the estimation results of port stocks that

showed similar trend to the value of National Wealth published recently.

We summarized purpose and major contents of this study and
suggested a new direction for the estimation SOC stock in the sixth
chapter.

From now on, the National Statistical Office will not perform
national wealth survey any more. Therefore, it would be impossible to
use the benchmark-year method and the polynomial benchmark-year
method based on stocks surveyed in national wealth survey. It is
inevitable to use the perpetual inventory method to estimate SOC stocks.

Future studies for the estimation of SOC stock should be activated.
Also development of estimation method to meet actual conditions and

securing of proper data source are required.
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2,525.7

2,184.6

7105

19427.3

1985

4,285.7

7535

2,792.3

1,509.8

1,164.0

16164

1,340.7

1917.2

2,739.6

2425.6

740.8

21,285.5

1986

4,34838

764.1

3,176.5

1,615.6

1,295.7

1,739.3

1,485.2

2,1148

2923.6

2,6224

770.8

22,856.9

1987

4,408.0

761.8

33421

1,652.1

1,321.6

1,7709

1,547.0

2,216.5

3,100.8

2,755.1

789.8

23,605.5

1988

5,144.7

936.4

4,080.6

2,097.2

1,616.0

21715

1,890.5

2,688.6

3,721.7

34189

888.7

28,654.7

1989

5962.5

1,139.6

5,003.5

2,582.3

1,970.6

2,668.5

2,241.2

32333

4,468.8

4,120.7

999.0

34,389.9

1990

6,892.0

1,3711

6,145.7

3,1419

2,368.5

3,256.1

2,604.0

3,896.7

5,331.6

4,967.3

1,1279

41,162.7

1991

8,026.1

1,676.7

7,685.1

38531

2,809.3

3,967.0

3,183.6

4,690.4

6,415.2

5971.9

1,264.3

49,542.8

1992

9,357.7

2,106.2

9,935.4

4,693.0

34157

4,905.3

3,806.3

5,590.0

7,806.2

7,218.6

14199

60,253.3

1993

10,952.8

2,594.6

12,399.7

5,671.6

4,058.7

59185

4,492.0

6,633.9

9,357.5

8,658.3

1,594.7

72,331.3

1995

12,677.6

3,169.5

151334

6,701.1

4,759.6

70435

5,283.8

7,809.6

11,127.6

10,3475

1,785.3

85,837.3

1995

14,660.5

3,853.3

18,5121

7,852.8

5592.7

8,393.2

6,212.6

9,240.6

13,120.0

12,331.7

1,986.3

101,755.8

199

16,975.8

4,715.8

22,497.7

9,336.6

6,674.3

10,1822

74228

10,959.3

15,526.9

14,692.0

2,217.3

121,199.8

1997

19,219.1

5452.3

26,077.3

10,617.1

8,043.9

11,4687

8,450.0

12,303.4

17,6535

16,717.9

24429

138,446.1

4
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Am | AE | WA | A7 | AL | R | FE | AR | A | AR | A9 | AF | A=
1977 | 443 | 396 | 1914 | 1597 | 1234 | 1296 | 978 | 1723 | 2865 | 1414 - 1,386.2
1978 | 564 | 375 | 2421 | 201.7 | 1503 | 1655 | 121.0 | 218.0 | 364.5 | 176.8 - 1,733.8
1979 | 1394 | 372 | 3163 | 2549 | 2573 | 2183 | 156.1 | 276.6 | 465.7 | 226.2 - 2,348.0
1980 | 2147 | 341 | 4035 | 3227 | 350.7 | 2784 | 207.8 | 3488 | 598.2 | 289.3 - 3,048.2
1981 | 399.1 | 404 | 5092 | 4150 | 4222 | 3684 | 2645 | 4409 | 759.5 | 369.2 - 3,988.4
1982 | 791.3 | 1009 | 6405 | 528.6 | 509.2 | 4639 | 356.2 | 566.1 | 962.9 | 465.5 - 5385.1
1983 [1,136.2 | 191.3 | 8028 | 667.7 | 6268 | 584.0 | 4593 | 720.7 | 1,220.7 | 582.1 - 6,981.5
1984 | 1,281.7 | 3054 |1,0153 | 843.7 | 761.8 | 733.7 | 579.9 | 9188 |1,548.2| 730.3 - 8,718.8
1985 [1,164.0 | 405.1 |1,269.4|1,066.5| 9212 | 9185 | 726.0 |1,174.7|1,956.6 | 913.5 - 10,515.5
1986 | 1,000.2 | 463.9 |1,606.5|1,347.3 |1,108.0 | 1,150.5 | 894.4 |1,506.9|2,472.3|1,1425| - |12,6926
1987 [1,001.8 | 463.0 (20184 |1,712.4 |1,271.7 | 1471.4|1,052.1 |1,866.1| 3,112.7 | 1,4624| - 154321
1988 | 1,147.0| 567.3 |1,211.4|1,414.4 |1,040.7 | 1,131.7 | 881.3 |1,566.2|2,829.4|1,255.1| - | 13,0443
1989 [1,3139| 6758 | 719.8 |1,1689 | 8515 | 8703 | 737.0 |1,314.22572.0|1,090.6| - 11,3139
1990 |1,522.3 | 8021 | 4374 | 9685 | 6975 | 669.3 | 6194 (1,100.9]2,338.3 | 946.3 - 10,1020
1991 [1,837.1| 9653 | 3695 | 8019 | 573.0 | 517.2| 5261 | 933.7 |2127.5| 8285 - 9,478.8
1992 |2,454.7 | 1,156.8 | 389.6 | 663.6 | 473.6 | 401.1 | 4429 | 789.3 |1,944.6| 7151 - 9431.5
1993 [3,3094 (14594 | 399.1 | 550.1 | 408.0 | 351.8 | 3782 | 6779 |1,813.8 | 6181 - 9,965.8
1994 | 4,146.4|1,821.8 | 319.8 | 4584 | 353.3 | 331.6 | 325.8 | 5869 |1,723.9| 537.2 - | 10,605.2
1995 [5,034.6 [2,287.6 | 262.6 | 3823 | 309.0 | 3368 | 2835 | 513.8 | 1,656.1 | 466.8 - 11,533.0
19% | 6,112.4|2,862.9| 338.0 | 3161 | 2809 | 3321 | 2489 | 4604 |1,556.3 | 406.2 - | 129142
1997 16,590.8 [3,548.3 | 330.7 | 2631 | 2429 | 3003 | 2159 | 4015 [1,436.5| 354.3 - 13,684.5
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Ae | M | | 237 | 2 | 35 | 39 | A5 | A | B5 | B4 | AF | A
1977 | - 809 | 1008 | 520 - - 6.2 406 | 1200 | 37.0 8.8 4739
1978 | - 1072 | 975 | 90.2 - 22 122 | 568 | 1499 | 800 | -06 595.3
1979 | - 1252 | 1089 | 120.6 - 4.6 150 | 653 | 1769 | 974 | 123 726.1
1980 | - 165.0 | 121.7 | 1381 - 02 | 169 | 880 | 2222 | 1294 | 167 897.7
1981 - 1984 | 1303 | 150.1 - 28 215 | 1225 | 2562 | 2150 | 213 | 1,118.1
1982 | - 2484 | 186.8 | 1587 - 7.0 256 | 1975 | 2950 | 2160 | 7.3 | 1,342.2
1983 | - 2502 | 2239 | 169.8 - 26 249 | 2212 | 3156 | 2184 | 148 | 14414
1984 | - 251.3 | 2621 | 171.6 - 23 24 | 2571 | 3522 | 2326 | 39 | 1,5555
1985 | - 2932 | 267.0 | 1813 - 84 277 | 3092 | 3814 | 2377 | 21.7 | 1,727.6
1986 | - 3389 | 2660 | 1959 - 41 251 | 3614 | 4105 | 2684 | 122 | 1,8825
1987 | - 386.1 | 2664 | 2154 - 41 254 | 3716 | 4449 | 2785 | 123 | 21538
1988 | - 364.0 | 153.7 | 2156 - 182 | 378 | 291.2 | 4273 | 2155 | 659 | 1,789.2
1989 | - 3437 | %6 | 2119 - 241 | 452 | 2374 | 4153 | 1569 | 943 | 1,624.3
199 | - 2837 | 650 | 2135 - 538 | 556 | 2207 | 4051 | 96.2 | 121.8 | 1,5154
1991 - 2465 | 519 | 2083 - 574 | 684 | 1882 | 3974 | 1182 | 1361 | 1,472.3
1992 | - 1986 | 551 | 1922 - 542 | 829 | 1875 | 3973 | 161.2 | 156.1 | 1,485.1
1993 | - 2182 | 1710 | 1725 - 537 | 992 | 1767 | 3794 | 2137 | 1765 | 1,660.7
1994 | - 199.9 | 206.1 | 164.9 - 470 | 111.0 | 1523 | 3746 | 3065 | 195.6 | 1,757.8
199 | - 239.6 | 157.0 | 167.0 - 453 | 1391 | 1977 | 3842 | 307.6 | 2149 | 1,8524
19% | - 256.8 | 1645 | 1759 - 979 | 1572 | 2593 | 380.2 | 2929 | 2421 | 2,026.8
1997 | - 2527 | 1644 | 1734 - 998 | 159.2 | 2585 | 373.0 | 2927 | 270.7 | 20444
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Ae | ME | #2471 | 29 | 35 |39 | A5 | A | A5 | B4 [ AF | A
1977 | 92 34 - 11 - - 39 44 45 42 27 33.4
1978 | 16.6 6.8 - 143 - - 70 100 | 142 | 205 | 47 94.1
1979 | 338 | 19.0 - 234 - - 103 | 133 | 236 | 300 | 101 | 163.5
1980 | 400 | 21.0 - 213 - - 127 | 172 | 306 | 342 | 164 | 1934
1981 | 475 | 233 - 188 - - 158 | 230 | 349 | 483 | 248 | 236.4
1982 | 561 | 259 - 163 - - 195 | 357 | 397 | 476 | 327 | 2735
1983 | 662 | 288 - 171 - - 239 | 427 | 434 | 534 | 41 | 3195
1984 | 813 | 349 - 146 - - 278 | 509 | 498 | 585 | 548 | 3725
1985 | 1275 | 385 - 195 - - 328 | 496 | 509 | 478 | 642 | 4309
1986 | 187.1 | 428 - 156 - - 372 | 485 | 479 | 464 | 753 | 5008
1987 | 2035 | 445 - 158 - - 430 | 497 | 508 | 486 | 810 | 5369
1988 | 186.7 | 37.0 55 6.7 16.7 - 438 | 402 | 430 | -38 | 718 | 4475
1989 | 1698 | 294 | 259 | 196 | 481 - 44 | 331 | 380 54 | 642 | 4780
1990 | 1565 | 235 | 942 | 345 | 519 - 44 | 319 | 315 23 | 573 | 5280
1991 | 1425 | 216 | 1442 | 43 | 382 - 452 | 342 | 275 07 | 510 | 5493
1992 | 1338 | 190 | 2077 | 254 | 408 - 523 | 285 | 228 41 | 458 | 5803
1993 | 1216 165 | 321.3 | 100 | 427 - 523 | 236 | 188 | 123 | 417 | 660.9
1994 | 1171 | 264 | 500.0 | 86 319 - 530 | 199 | 163 | -32 | 414 | 8104
199 | 127.7 | 234 | 7812 | 83 282 - 530 | 161 | 125 | 304 | 389 | 1,1196
199 | 1269 | 240 |11925| 34 253 - 576 | 152 | 120 45 | 370 | 1,4985
1997 | 1291 | 228 |1,366.8| 34 253 - 3.8 138 | 106 45 | 339 | 16140
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(9] : 49

A | A2 | Fab | B2 | A | 35 | 39 | A5 | A9 | AR | A9 | AF | A
1977 | 264 | 118 | 4981 | 4516| 3268| 1979 | 6700 | 5701 6438 | 6543| 37.7 | 4,0886

1978 | 47.6 98 | 6047 | 5251| 3682 | 3167 | 7789 | 7142 | 757.7| 790.1| 422 | 49551

1979 | 594 83| 7598 | 609.0| 4162 | 4865 | 903.5| 881.6| 916.6| 960.5| 47.9 6,049.4

1980 | 69.0 | 198 | 9209 | 7047| 5333| 6294 |1,0484| 1,0483|1,1020|1,181.0| 543 | 723111

1981 765 | 242 |1,111.4| 8058 | 697.5| 8189 |1,2139| 1,275.6|1,3129 14384 | 616 | 8836.5

1982 | 850 | 219 (1,3255| 930.3| 774.6 |1,0325(1,398.2| 1,508.2| 1,536.8| 1,763.9| 69.3 | 10,4464

1983 | 129.6 | 19.5 [1,580.3 | 1,066.8| 919.7 | 1,331.6 | 1,607.5| 1,789.8| 1,787.1| 2,120.5| 77.6 | 12,430.1

1984 | 1531 | 485 |1,884.7| 1,243.4|1,067.4 |1,692.3 | 1,8778 | 2,115.0| 2,102.3| 2,586.1| 86.8 | 14,857.5

1985 | 271.5( 101.8 |2,242.0|1,431.9 | 1,208.9 | 2,114.2 | 2,165.2 | 2,508.7| 2,460.7| 3,129.5| 97.0 | 17,731.6

1986 | 2916 | 143.5 |2,638.8 | 1,634.1| 1,345.1 | 2,641.2 | 2,493.7 | 2942.6 | 2,872.7| 3,775.8| 108.5 | 20,887.9

1987 | 299.7 | 143.2 | 3,155.4 | 1,846.1 | 1,455.7| 3,348.0| 2,848.8 | 3,373.2| 3,292.3| 4,431.3| 1222 | 24,570.2

1988 | 287.0 | 161.6 |3,358.5|2,020.5|1,554.7 | 3,528.1 | 3,035.2 | 3,540.9| 3,5064.8| 4,663.0| 119.3 | 25,833.6

1989 | 278.8 | 158.5 |3,546.0 | 2,157.6| 1,662.8 | 3,648.9 | 3,208.4 | 3,731.3| 3,850.8| 4,835.6| 115.8 | 27,1944

1990 | 271.8 | 171.6 | 3,738.5| 2,279.0| 1,752.3|3,795.1 | 3,385.9 | 39784 | 4,133.6| 5,031.9| 112.9 | 28,651.0

1991 | 273.6( 179.0 | 3,964.2 | 2,439.0 | 1,866.6| 3,916.0| 3,562.4 | 4,175.2| 4,413.3| 5,214.6| 109.9 | 30,113.6

1992 | 276.2| 187.0 |4,202.3 | 2,577.2| 1,958.5 | 4,041.9| 3,755.9| 4,375.2| 4,768.9| 5452.3| 107.6 | 31,703.1

1993 | 2715 | 1894 | 4,441.7| 2,704.8] 2,053.9 | 4,170.1| 3,953.2| 4,570.8| 5,074.7| 5,662.9| 106.8 | 33,199.8

1994 | 269.0 | 192.8 |4,659.6 | 2,850.2| 2,154.1 | 4,311.9 | 4,177.0| 4,774.6| 5,398.4| 5896.1| 108.0 | 34,791.6

1995 | 260.5 | 205.7 | 4,908.8| 2,999.8|2,278.8 | 4,4509|4,413.6 | 4,994.9| 5,729.2| 6,120.8| 108.8 | 36,471.4

199 | 2558 | 218.9 | 5184.4| 3,158.4| 2,398.6| 4,635.2| 4,670.6 | 5251.8| 6,083.5| 6,373.5| 106.4 | 38,336.9

1997 | 256.9 | 2984 | 5418.1| 3,390.2| 2,513.3 | 4,781.8 | 4,894.6 | 5,529.1| 6,471.9| 6,629.7| 103.8 | 40,287.6
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1977

562.8

151.7

87.1

298

18.2

g
=]

46.2

106.6

399

28.0

1,1435

1978

7444

1782

1311

253

149.0

745

342

1,531.2

1979

823.0

201.8

2154

464

36.5

69.9

59.0

76.4

2093

109.1

415

1,888.1

1980

900.2

2237

257.6

59.0

491

87.0

68.9

98.2

2408

1293

482

2,162.2

1981

984.2

2772

280.4

72.3

62.8

100.8

84.3

134.0

288.6

144.0

517

2,480.4

1982

1,053.2

318.6

313.7

90.9

75.0

1341

1021

165.6

352.8

173.6

553

2,834.7

1983

1,157.0

362.0

3494

112.8

87.7

161.8

1155

200.0

400.5

214

573

3,2254

1984

1,322.8

4133

389.3

1388

1015

192.6

1432

2304

4721

2485

57.6

3,710.2

1985

1,488.5

4632

4315

153.6

1131

204.8

150.1

2572

486.2

2477

55.9

4,051.9

1986

1,666.7

5184

480.8

1532

1263

215.6

1674

277.6

5279

260.8

539

4,448.7

1987

1,740.2

553.0

500.0

162.0

136.5

2203

1738

2869

5512

2722

543

4,650.4

1988

1,732.9

613.6

604.1

184.6

144.3

264.6

203.7

337.0

596.3

3113

653

5,057.7

1989

1,731.9

602.4

670.6

200.5

156.4

3011

2375

385.1

640.0

359.0

76.8

54214

1990

1,704.9

707.8

7472

2081

170.2

3511

277.0

417

6754

3783

89.9

5,751.4

1991

1,746.6

746.7

907.4

2147

185.2

408.3

326.8

5271

726.2

4027

109.8

6,301.6

1992

1,823.6

7931

1,178.0

230.5

2101

466.2

397.7

610.2

809.9

4504

129.0

7,098.7

1993

1,837.5

858.9

13144

246.5

2312

5223

457.5

686.5

863.7

468.2

152.5

7,639.3

1994

1,823.3

934.7

13934

256.4

2441

585.0

5232

746.0

916.3

4815

181.0

8,085.0

1995

1,801.1

99.9

1,469.2

2629

253.8

658.1

6105

801.4

1,014.6

4738

214.8

8,560.0

199

1,816.9

1,074.6

1,670.5

2837

2721

796.4

7252

879.8

1,138.8

4928

2519

9,402.7

1997

1,858.9

1,153.7

1,7709

290.4

280.9

867.9

798.4

946.3

1,201.4

507.4

2827

9,964.9
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