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Longitudinal Data File Compilation 
for Historical Analysis 

Yoshiro Mat suda* 

1. Introduction 

Recent deve lopmen t of c o m p u t e r e n v i r o n m e n t has m a d e i t possible to 
h a n d l e a large scale da tabase . Thus , to c o m p i l e a longi tudinal data file 
based on t h e mic ro data for historical analysis becomes possible if the 
source of data r ema ins . O u r recent effort is to compi le a historical da tabase 
especially a iming to reconst ruct a list data of factories and compan ies ob
ta ined from var ious sources and to in tegra te these list data in to one Ion
gi tudinal file l ink ing the data of same factory in different t ime per iods . (1) 

Our focus of a t tent ion is to analyze the indus t r ia l iza t ion process of the 
Japanese economy since the Meiji Res tora t ion in 1859 after the opening 
the Japanese m a r k e t to the world . T h e basic economic policy of the govern
m e n t was how to catch up the s t andard of the Western World th rough 
in t roduc ing the Western technology, bo th , of h a r d w a r e and software. T h e 
factory p roduc t ion system was one of the examples . (2) 

T h e factory produc t ion system was charac te r ized with the power mach i 
ne and the new m a n a g e m e n t system of assembl ing worke r s in one works 
h o p . Since t he 1980s, the Japanese g o v e r n m e n t tried to grasp the actual 
s i tuat ion of the factory system and left va r ious list data of the factories. 
O u r file uses these f ragmenta l data to compi le a longi tudinal one between 
1902 and 1909 for manufac tu r i ng factories. T h i s per iod is ext remely im
por tan t to unde r s t and the s i tuat ions of the resul ts of the first industr ial 
r evo lu t ion . T h e Russo-Japanese W7ar was in 1904-5 and the First World 
War was in 1914-18 and the per iod we analyze lies between these two 
phases . 

2. Survey System and High Refusal Rations 

T h e list of factory of 1902 was based on the survey of which the basic 
e n u m e r a t i o n or repor t ing uni t was the factory of m o r e than ten employees . 
But the coverage of the list of factory of 1909 was expanded to m o r e than 
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five employees by the new Act for Factory Survey wh ich requ i red an 
census survey every five years . Except th is census survey year, every pro
v ince was to car ry out survey on the factory of m o r e than ten employees . 
T h e result was the erosion of the factory a l i t t le m o r e t han ten employees 
due to t he result of factory m a n a g e r s against the survey in o rde r to avoid 
t h e t r oub l e some work of keeping records in detai l . T h e g rowth ra te of the 
factory m o r e than ten employees m a r k e d a s h a r p decl ine for t he next year 
of the census . T h e result is shown in Table 1. In 1910, after t h e survey year, 
wi th m o r e than five employees , t h e n u m b e r of factories dec l ined 12.33% 
and in 1915 again it decl ined 1.48%. 

Table 1: Annual Growth of the Number of Factories more 
than 10 Employee 

T h e longi tud ina l file which l inked the factory be tween 1902 and 1909 
con t a in s the n a m e a n d o w n e r of the factory and o the r a t t r ibu tes such as 
the locat ion, t he employees and the p o w e r m a c h i n e s , its p roduc t s and the 
da te of e s t ab l i shmen t . M a t c h i n g p rocedure s by c o m p u t e r a re us ing mat-
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Years 

Factories 
more than 
10 employee 

(A) 

Growth Sate 
(%) 

Factories 
•ore than 
5 eiployee 

(B) 

(A) X 100 
(B) 
(%) 

1905 9,776 

1906 10,361 5.98 

1907 10,938 5.56 

1908 11,390 4.13 

1909 15, 426 35.43 32,288 47.86 

1910 13,523 -12.33 

1911 14,228 5.21 

1912 15,119 6.26 

1913 15,811 4.57 

1914 17,062 7.91 31,715 53.79 

1915 16,809 -1.48 

Average 6.12 
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ch ing keys of va r ious a t t r ibu tes and the p rope r n a m e of factories. T h e 
s u m m a r y of the result is shown in Table 2. (3) 

Totally 32,288 factories in 1909 are divided in to two categories. One is 
those establ ished before 1902 (19,557 factories) and o thers established after 
1902 (12, 165 factories). However , a m o n g those establ ished before, the rest 
of t he factories a re not found in 1902 file. A m o n g them, 6,542 are m o r e 
t han ten employees in 1909, 10,253 are be tween five and n ine employees in 
1909. T h u s , some of the fo rmer ones may be a t t r ibuted to t he erosion of 
t h e m a t c h i n g or refusal to the 1902 survey. 

On the o the r h a n d , looking at the 7,818 factories in 1902 from the s tand 
po in t of l inkage wi th 1909 list, 200 es tab l i shments be longing to min ing are 
excluded from the scope of the survey in 1909. T h e rest of the 7,618 is 
d ivided in to two categories; one is those factories that have the correspon
d ing n a m e in 1909 (2,740 factories) and o thers are those that are not found 
in 1909 (4,878). The poin t of issue is whe the r the la t ter 4,878, which m a y 
be c o m p a r a b l e to 6,542 factories in 1909, a re really vanished until 1909 or 
a re not identif iable in 1909 file due to the incomple teness of the ma tch ing 
t echn ique . 

It is clear that some par t of the 1909 lists may be a t t r ibuted to the 
erosion of factories, bo th , in 1902 and 1909. T h e rates of erosion should be 
different by t he size of the employees of the factories. The rate of erosion 
of those with m o r e than 21 employees is about 39.7% as a whole but that of 
m o r e than 10 to 20 employees is about 58.6%. And so if the rate of erosion 
is the same in bo th employee size, at least 2,514, or 31,4% may be attri
bu ted to the refusal of the manage r s . 

3. Matching with Company List 

T h e c o m p a n y list of 1908/9 is also compi led from the two source data , 
one covered Sou thern District inc luding Kyoto and Osaka and the o the r 
covered the N o r t h e r n District inc luding Tokyo and Yokohama . At that 
per iod no single list of c o m p a n y all over Japan existed. The factory lists 
con ta ined the in format ion of the owner . Some owners or owner compan ie s 
held m o r e than two factories. We integrated the n a m e s of the factories of 
t he same owner in to one n a m e . T h u s , we can match the company list and 
the der ived list of the factory owners inc luding compan ies . A m o n g 8,556 
c o m p a n i e s , 1,270 compan ie s are ma tched with the n a m e of the c o m p a n y 
owing factories. T h e ma tch ing result is shown in Table 3. 
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Table 2: Transition Matrix of Factories between 1902 and 1909 
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1902 
(!) 

1909 
m 

Hatching toy 

Excluded from 
the survey 

200 
(2.6) 

Not found in 
1909 l i s t 

4,878 
(62.4) 

Found in both 
l i s t s latched 
ones) 

PASS I 1,074 
(13.7) 

1,074 
(3.3) 

type of company 
naie of company 
naie of factory 
prefectural code 

PASS II 1,584 
(20.3) 

1,584 
(4.9) 

2,740 
(8.5) 

only owner 

PASS III 82 
(1.0) 

82 
(0.3) 

only naie of 
company 

Established 
before 1902 

More than 
10 emplo
yee 

6,542 
(20.3) 

16,817 

More than 
10 emplo
yee 16,817 

5-9 
employee 

10,253 
(31.7) 

(52.1) 

28,982 
(89.8) •iscella-

neous 
22 

(0.1) 

28,982 
(89.8) 

Established 
after 1902 

More than 
10 emplo
yee 

6,016 
(18,6) 

12,165 
(37.7) 5-9 

employee 
6,149 
(19.0) 

12,165 
(37.7) 

Residual 566 
(1.8) 

Total 7,818 32,288 
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Table 3: Linkage of the 0»pany List and the Factories owned by Coipany 

Company List Company Marne obtained from 

of ma r^ptory u?t of m 

Jointstock 
Companies 2,486 

Unlimited 
Partnership 1,671 7,286 

Limited 
Partnership 3,088 

Pseudo-
Company 41 

Jointstock 
Companies 657 

Jointstock 
Companies 657 

Unlimited 
Partnership 236 

1,270 Unlimited 
Partnership 236 

1,279 

Limited 
Partnership 377 

Limited 
Partnership 377 

Jointstock 
Companies 144 

Unlimited 
Partnership 200 

954 
Limited 
Partnership 450 

954 

Other Type 
of Company 200 

Pseudo-
Company 2,269 

Individual 
Owner's 
Factories 

26,850 

Total 8,556 Total 31,343 
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4. Conclus ions 

By th is new longi tudina l file we can analyse t he funct ion of t h e com
p a n y system in t roduced to ga ther capi tal for f inanc ing the m a n u f a c t u r i n g 
sector and the size d is t r ibut ion of f i rms by the n u m b e r of the employees 
and t h e power of engines . Before our compi la t ion of the data file very few 
s u m m a r y tables were pub l i shed wi thou t multi-classif ication tables by the 
g o v e r n m e n t of the day. T h e statistical repor t on the factory survey of 1909 
con ta ined the tables of two way classification only such as the employee 
size vs indus t ry or p re fec ture a n d indus t ry vs prefec ture . 

T h e crucial classification key is t he n u m b e r of employees . By c o m b i n i n g 
the c o m p a n y lists which con ta ined the capital in fo rmat ion with the factory 
o w n e r lists, der ived from the factory lists. T h u s , we can reclassify the fac
tory by the capi ta l , employees and p o w e r of the eng ine . In order , the ef
fect iveness be tween two var iab les is c o m p u t e d in Table 4. I t indicates that 
the n u m b e r of employees is no good cr i te r ion of t h e factory size because of 
t he subst i tu tabi l i ty be tween capi ta l assets and labour . Capital assets may be 
reflected in the n o m i n a l capital or t h e horse power of t h e power engine . 
T h u s , our new data file makes i t possible to classify factories in m o r e than 
th ree ways. 

Notes 

T h i s pape r is based on the research suppor ted by the grant from Japan , 
Min is t ry of Educa t ion , Science and Cu l tu r e . G r a n t N u m b e r ; 6183001 

As to the compu ta t iona l p rocedures t he au tho r ' s c o w o r k e r is Ms . Fu
m i k o Ari ta , C o m p u t e r Section of the Research Ins t i tu te for Economics . 

1. T h e exact m a t c h i n g to compi le a longi tudina l file has been extensively 
expe r imen ted at the Census Bureau of US D e p a r t m e n t of C o m m e r c e . 
See US D e p a r t m e n t of C o m m e r c e [1980]. 

2. Ma t suda [1988]. 
3. T h e m a t c h i n g p rocedures are as follows: PASS I uses i) type of com

pany such as j o i n t stock c o m p a n y etc., n a m e of the c o m p a n y in cha
racter s t r ings, n a m e of the factory in cha rac te r s t r ings and the location 
such as prefectura l code, PASS II uses only owner ' s n a m e , and PASS 
III uses only n a m e of the c o m p a n y . PASS II and III may con t a in s some 
e r r o n e o u s ma tch ing . 
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Table 4: Size Criteria of Manufacturing Companies 
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