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Development of a New Method for Estimating Business Demography Statistics
Using Transition Probability Matrices

TAKAHASHI Masao

The business demography statistics are compiled to clarify the dynamic situation of opening, closing, changing of
businesses, etc. of establishments and enterprises. In many foreign countries, especially in European countries, business
demography statistics are compiled from business registers, which are the database of the population information of
establishments and enterprises based on administrative records, results of statistical surveys, etc. In Japan, the business
register named the Establishment Frame Database has been developed and operated based on the data of Economic
Census, etc., and the study on how to produce the business demography statistics using the Database is underway.
However, it will take time before business demography statistics can be produced in earnest, because there are still a
number of issues to be solved. In this study, a new method is developed to estimate business demography statistics by
applying transition probability matrices to the micro data of the Economic Census, instead of producing the statistics
from the Database directly. In addition, an estimation of the statistics is performed by applying the method to the micro
data of the Economic Census.

Key words: Business Demography, Business Register, Economic Census, Micro Data, Estimation
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3.1

3 Armad 2006 P.36)

“ For data with a periodicity of greater than one year it is difficult to construct estimates of births that

can be compared to annual data, as the proportion of short-lived births that will be missed increases
considerably.”

1

<Short-lived births>
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4

0.9378 0.0003 0.0003 0.0003 0.0001 0.0000 0.0000 0.0001 0.0001 0.0000 0.0001 0.0001 0.0000 0.0000 0.0000

0.0000 0.9360 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.8663 0.0000 0.0001 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0021 0.0001 0.0068 0.9362 0.0012 0.0060 0.0007 0.0010 0.0006 0.0001 0.0009 0.0014 0.0000 0.0000 0.0000

0.0027 0.0028 0.0438 0.0032 0.9324 0.0006 0.0014 0.0010 0.0036 0.0000 0.0002 0.0017 0.0002 0.0005 0.0001

0.0000 0.0000 0.0001 0.0000 0.0000 0.9337 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0002 0.0002 0.0002 0.8788 0.0001 0.0001 0.0001 0.0001 0.0016 0.0000 0.0001 0.0002

0.0002 0.0001 0.0050 0.0002 0.0002 0.0003 0.0002 0.9235 0.0002 0.0001 0.0002 0.0002 0.0000 0.0001 0.0000

0.0058 0.0061 0.0163 0.0011 0.0069 0.0030 0.0126 0.0019 0.9236 0.0010 0.0012 0.0010 0.0014 0.0014 0.0008

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0001 0.0000 0.9241 0.0002 0.0002 0.0000 0.0000 0.0000

0.0010 0.0003 0.0005 0.0009 0.0004 0.0001 0.0009 0.0008 0.0005 0.0013 0.9406 0.0012 0.0004 0.0005 0.0005

0.0006 0.0001 0.0001 0.0006 0.0005 0.0020 0.0045 0.0002 0.0002 0.0006 0.0003 0.9202 0.0000 0.0005 0.0005

0.0002 0.0005 0.0003 0.0000 0.0002 0.0001 0.0001 0.0001 0.0008 0.0001 0.0005 0.0002 0.9148 0.0005 0.0003

0.0005 0.0013 0.0003 0.0001 0.0001 0.0000 0.0005 0.0003 0.0003 0.0002 0.0005 0.0004 0.0005 0.9403 0.0009

0.0001 0.0001 0.0000 0.0000 0.0000 0.0002 0.0005 0.0001 0.0001 0.0001 0.0001 0.0005 0.0001 0.0003 0.9305

0.0001 0.0000 0.0000 0.0000 0.0002 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0001 0.0001 0.0002 0.0004

0.0003 0.0006 0.0002 0.0000 0.0000 0.0001 0.0000 0.0001 0.0000 0.0005 0.0000 0.0001 0.0000 0.0000 0.0000

0.0011 0.0006 0.0039 0.0008 0.0010 0.0105 0.0027 0.0022 0.0017 0.0012 0.0012 0.0020 0.0001 0.0004 0.0008

B 6 20 A
B =
0.0390 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0177 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0180 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
-0.0002 0.0000 -0.0005 0.0196 -0.0001 -0.0008 -0.0001 -0.0001 -0.0001 0.0000 -0.0001 -0.0002 0.0000 0.0000 0.0000
-0.0003 -0.0002 -0.0031 -0.0002 0.0162 -0.0001 -0.0002 -0.0001 -0.0004 0.0000 0.0000 -0.0002 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0471 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0553 0.0000 0.0000 0.0000 0.0000 -0.0003 0.0000 0.0000 0.0000
0.0000 0.0000 -0.0005 0.0000 0.0000 0.0000 0.0000 0.0292 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
-0.0009 -0.0007 -0.0018 -0.0001 -0.0007 -0.0005 -0.0023 -0.0002 0.0364 -0.0002 -0.0001 -0.0001 -0.0003 -0.0002 -0.0001
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0430 0.0000 0.0000 0.0000 0.0000 0.0000
-0.0001 0.0000 0.0000 -0.0001 0.0000 0.0000 -0.0001 -00001 -0.0001 -0.0002 0.0218 -0.0002 -0.0001 -0.0001 -0.0001
-0.0001 0.0000 0.0000 -0.0001 -0.0001 -0.0003 -0.0009 0.0000 0.0000 -0.0001 0.0000 0.0430 0.0000 -0.0001 -0.0001
0.0000 -0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0001 0.0000 -0.0001 0.0000 0.0594 -0.0001 -0.0001
-0.0001 -0.0001 0.0000 0.0000 0.0000 0.0000 -0.0001 0.0000 0.0000 0.0000 -0.0001 -0.0001 -0.0001 0.0354 -0.0001
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0001 0.0000 0.0000 0.0000 0.0000 -0.0001 0.0000 0.0000 0.0450
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0001
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
-0.0001 -0.0001 -0.0004 -0.0001 -0.0001 -0.0015 -0.0004 -0.0003 -0.0002 -0.0002 -0.0001 -0.0003 0.0000 -0.0001 -0.0001
D 21 A
D=

0.0475 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0.0511 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0.0562 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0.0563 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0.0565 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0.0430 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0.0967 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0.0685 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0.0681 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0.0704 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0.0537 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0.0690 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0.0823 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0.0552 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0650

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6B (20) c A B
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2.2
Rsm  Rbm Ram Riom A,B,D
aij, bij, dij

Rsm = amm 26

Rym = bym 27

Rdm = dmm 28

Rtom = Zk:tm Am 29

4 Ry
Ry Rq
Reo
2009 2014
Rs) Rb) Rd) Rto)

93.8% 93.8% 3.8% 3.9% 4.9% 4.7% 1.3% 1.5%
93.6% 93.6% 17% 1.8% 5.3% 5.1% 11% 1.3%
86.6% 86.6% 17% 1.8% 6.6% 5.6% 6.8% 7.7%
93.6% 93.6% 1.9% 2.0% 5.7% 5.6% 0.7% 0.7%
93.2% 93.2% 1.6% 1.6% 5.8% 5.7% 1.0% 11%
93.4% 93.4% 4.6% 4.7% 4.6% 4.3% 2.1% 2.3%
87.9% 87.9% 5.4% 5.5% 10.0% 9.7% 2.1% 2.4%
92.4% 92.4% 2.9% 2.9% 6.9% 6.9% 0.7% 0.8%
92.4% 92.4% 3.6% 3.6% 6.9% 6.8% 0.7% 0.8%
92.4% 92.4% 4.3% 4.3% 7.1% 7.0% 0.5% 0.5%
94.1% 94.1% 2.1% 2.2% 5.4% 5.4% 0.5% 0.6%
92.0% 92.0% 4.2% 4.3% 7.0% 6.9% 0.9% 11%
91.5% 91.5% 5.9% 5.9% 8.3% 8.2% 0.2% 0.3%
94.0% 94.0% 3.5% 3.5% 5.6% 5.5% 0.4% 0.5%
93.1% 93.1% 4.5% 4.5% 6.5% 6.5% 0.4% 0.5%
95.7% 95.7% 6.1% 6.1% 4.1% 4.1% 0.1% 0.2%
96.1% 96.1% 0.7% 0.7% 2.3% 2.0% 1.6% 1.8%
93.3% 93.3% 2.8% 2.9% 5.4% 5.2% 1.3% 1.5%
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4.3
15 5
5 2009 21 2014 26 -
2009 2014
5 2009 2014 2015 2016
2015
- 7 1 2016
- 6 1 -
2016 -
2016
5
2009 2010 | 2011 | 2012 2013 2014 2015 | 2016 2016

6,629,515 6,447,270 6,271,284 6,101,353 5,937,280 5,778,876 5,625958| 5490,453 5,578,975
32,085 3L,777 31,462 31,139 30,809 30,474 30,134 29,818 30,544
4,342 4,172 4,008 3,852 3,701 3,557 3,419 3,297 3,589
3,258 2,953 2,681 2,438 2,220 2,026 1,852 1,708 1,934

644,095 618,830 594579 571,303 548,960 527,513 506,926| 488,780 514,709
592970 572,418 552,586 533,449 514,984 497,168 479,977| 464,751 475,083

4,826 4,808 4,788 4,766 4,743 4,718 4,692 4,667 4,862
93,077 88,022 83,269 78,799 74,593 70,636 66,911 63,689 66,409
170,828 163,922 157,307 150,970 144,899 139,083  133)510| 128,607 136,277
1,746,971 1,687,515 1,630,103 1,574,667 1,521,138 1,469,451 1,419544| 1,375308 1,415,494
105,734 102,660 99,677 96,780 93,967 91,237 88,586 86,224 87,789
460,263 446,377 432910 419,851 407,186 394,905 382,996| 372,396 368,905
276,378 268579 260,992 253,610 246430 239,445 232,653| 226,590 233,404
872,107 851,599 831559 811978 792,845 774,151 755887| 739,513 727,454
563,797 551,780 540,011 528485 517,198 506,145 495323 485,600 491,706
198,015 193,938 189,942 186,025 182,186 178,424  174,737| 171,422 175,140
402,420 410,526 418,762 427,130 435,634 444,276  453,060| 461,239 448,314
40,148 39,097 38,073 37,075 36,103 35,155 34,232 33,406 35,287
418,200 408,297 398,576 389,038 379,683 370,511  361,520| 353,437 362,075

2016 6 1 7 1
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16 6
2009
2009 2010 2011 2012 2013 2014 2015 2016

6,629,515 5211,720 4,821,272 4,456,306 4,115,093 3,796,024 3,497,604 3,241,003
32,085 30,589 29,157 27,786 26,475 25,221 24,022 22,969
4,342 4,098 3,867 3,650 3,444 3,250 3,067 2,908
3,258 2,901 2,587 2,311 2,068 1,853 1,664 1,510
644,095 606,564 571,210 537,910 506,543 477,000 449,174 425,090
592,970 563,910 536,087 509,467 484,015 459,695 436,469 416,109
4,826 4,594 4,371 4,159 3,956 3,762 3,577 3,415
93,077 83,094 74,242 66,388 59,415 53,221 47,716 43,207
170,828 159,082 148,158 137,997 128,546 119,755 111,576 104,579
1,746,971 625,529 512,635 407,683 310,112 219,397 135,055 62,952
105,734 98,178 91,169 84,668 78,637 73,043 67,852 63,424
460,263 436,764 414,414 393,162 372,957 353,752 335,501 319,570
276,378 257,114 239,209 222,567 207,099 192,721 179,357 167,935
872,107 800,202 734,271 673,816 618,379 567,541 520,918 481,582
563,797 532,081 502,131 473,851 447,148 421,938 398,136 377,490
198,015 185,171 173,163 161,936 151,440 141,627 132,452 124,567
402,420 386,101 370,427 355,374 340,918 327,035 313,706 301,954
40,148 38,822 37,533 36,280 35,062 33,880 32,732 31,710
418,200 396,927 376,640 357,302 338,878 321,333 304,631 290,032

2016 6 1 7 1
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4.5
24
2009 2016 7
2009 2014
2009 2014 -
14
14
7
2009 2009 ( )
2009 2010 2011 2012 2013 2014 2015 2014 014 (
2010 2011 2012 2013 2014 2015 2016 )
235,550 229,851 224,351 219,046 213,929 208,994| 204,626 1,122,726 982,853 139,874 14.2%
1,188 1,178 1,168 1,157 1,146 1,135 1,125 5839 5254 585 11.1%
74 71 68 65 63 60 58 341 307 34 11.1%
52 47 42 38 34 31 28 213 173 40 23.4%
12,266 11,782 11,318 10,872 10445 10,034 9,672 56,683 50,514 6,169 12.2%
8,508 8,212 7,926 7,650 7,383 7,126 6,899 39,679 37473 2,206 59%
215 214 214 213 212 211 210 1,067 957 111 11.6%
4,928 4,654 4,398 4,156 3,929 3,716 3,532 22,065 17415 4,651 26.7%
4,840 4,643 4,454 4,273 4,100 3,934 3,788 22,310 19,328 2982 15.4%
61,986 59,873 57,833 55862 53,960 52,123| 50,494 289,513 250,054 39,459 15.8%
4,483 4,352 4,226 4,103 3,984 3,868 3,765 21,148 18,194 2953 16.2%
9,613 9,323 9,041 8,768 8,503 8,246 8,017 45248 41,152 4,095 10.0%
11465 11,144 10,830 10,526 10,229 9,940 9,682 54,194 46,724 7470 16.0%
51,397 50,191 49,013 47,861 46,736 45,637| 44,651 245,199 206,611 38,588 18.7%
19,699 19,281 18,870 18468 18,075 17,689 17,343 94,393 84,208 10,185 12.1%
8,767 8,587 8,410 8,237 8,068 7,901 7,752 42,069 36,797 5272 14.3%
24425 24924 25431 25946 26469 27,001| 27,495 127,196 117,241 9,955 8.5%
275 268 261 254 247 241 235 1,305 1,275 30 24%
11,369 11,107 10,849 10595 10,346 10,101 9,880 54,266 49,178 5,088 10.3%
2016 6 1 7 1
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25 2009 2016
8
2009 2014
2009 2014 -
7 8 139,874
2009 2009 | (
2014 | 2014 | )
2009 2010 2011 2012 2013 2014 2015 (
2010 2011 2012 2013 2014 2015 2016
)
417,795 405836 394,282 383,110 372,333 361,912| 352,670(1,973,3651,833,491 139,874 7.6%
1522 1508 1493 1478 1462 1446 1431 7463 6975 487 7.0%
222 213 205 197 189 182 175 1,025 1,006 20 1.9%
183 166 151 137 125 114 105 762 825  -63-7.6%
36241 34820 33455 32,145 30888 20,681 28,618| 167,549 162,052 5497 3.4%
33511 32350 31229 30,147 29104 28097 27,205 156,340 150,105 6,235 4.2%
208 207 206 205 204 203 202 1030 966 63 6.5%
9003 8514 8054 7622 7215 6832 6501 40408 36562 3,846105%
11,707 11234 10781 10346 9,930 9532 9181 53999 50934 3,064 6.0%
118968 114,920 111,010 107,235 103,589 100,069 96,949 555722 518047 37,675 7.3%
7444 7228 7018 6814 6616 6423 6252 35119 32260 2,850 8.8%
24737 23991 23267 22565 21885 21,224| 20637 116445 111,265 5180 4.7%
19068 18530 18007 17,497 17002 16520 16090 90104 82912 7,191 8.7%
71817 70128 68478 66,865 65200 63750 62,370 342,578 304,207 38,37112.6%
31,097 30434 29785 29,149 28527 27,917| 27,369 148,992 139442 9,550 6.8%
12862 12598 12338 12084 11834 11500 11370| 61716 56451 5265 9.3%
16540 16873 17212 17556 17,905 18260 18591 86,086 76279 9,80712.9%
820 799 778 757 738 718 701f 3892 4222 -330 -7.8%
21843 21326 20818 20320 19831 19352 18921l 104,137 98970 5166 5.2%
2016 6 1 701
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