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TSP Table Management Statistical Program 
for the Analysis of Historical Statistics 

1st van Nemeskeri, Imre Kovac* 

Since the mid-seven t i e s , with t he wide sp read ing of c o m p u t e r techni­
ques, the possibili t ies a n d categories of empir ical research in the social 
sciences have changed in a fundamen ta l m a n n e r . In Hunga ry , th is change 
took place somewhat later , in the first half of the 1980s. Explosive change 
was observable p r imar i ly in the case of the process ing of sociological data 
survey, whe re no research is p l anned today wi thou t re l iance on compu te r s . 
T h e change is m u c h slower in the case of historical research or research of 
tha t n a t u r e . Basically, th is has two reasons. On t h e o n e hand , the statistical 
m e t h o d s e laborated for economic and na tura l p h e n o m e n a are difficult to 
adapt to historical p rob lems . On the o ther h a n d , the s t ructure of the avai­
lable data is difficult or impossible to modify and missing data are also 
difficult if not impossible to recover. So, new m e t h o d s and p rog rams had 
to and have to be worked out and the data have to be collected, systema­
tized, unif ied, recovered, etc. before processing; it is only afterwards that 
analysis of merit can be carr ied out . 

We have been p l a n n i n g a table m a n a g e m e n t statistical program (TSP) 
sui table pr imar i ly for the analysis of data of an historical na ture since 1984 
and we have been intensively work ing on it s ince 1986. 

Simul taneously , we are also p l a n n i n g the es tab l i shment of a data bank 
s tor ing historical data . 

Historical Statistics in Hungary 

In the course of the work on both the TSP and the p l anned data bank we 
rely on the statistics publ i shed in H u n g a r y . T h e TSP shall be developed 
expressively for the analysis and t rans format ion of statistical mater ia l s in a 
table format . We in tend to store pr imar i ly the mater ia l s of the publ i shed 
sources in the data b a n k , too. 

T h e historical statistical mater ia l publ ished in Hunga ry can be es t ima­
ted to fill several h u n d r e d s of volumes . Regular statistical surveys have 
been carr ied out in Hunga ry since the last th i rd of the n ine teen th cen tury , 
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most of which was also publ i shed . At the s a m e t ime , the original manus ­
cr ip ts a n d statistical sheets of these mater ia l s that are of historical value 
today, h a v e been destroyed due to the events of history (wars , revolut ions) , 
hence , t h e only sources we now have arc the publ i shed mater ia l s . 

T h e most i m p o r t a n t historical statistics are the censuses repeated every 
ten years as from 1870 and the related data surveys; the economic infor­
m a t i o n (data on c o m m e r c e , t r anspor t a t ion , p roduc t ion , prices, land p ro ­
per ty , factory statistics, an ima l censuses); heal th statistics, data on indivi­
dual social strata (such as t he statistical survey of wh i t e -co l l a r worke r s in 
1928, or t h e annua l statistics of the colleges and univers i t ies (between 1929 
and 1933), the statistical surveys of the secondary schools , certain s t ra tum 
analysis of the Budapest Statistics Office on l aboure rs , t raders , m e r c h a n t s , 
engineers , medical doctors , etc.). These data can be analyzed with the help 
of TSP and we in tend to inco rpora t e these data in to the data b a n k as well . 
Between 1890 and 1945 statistical surveys were carr ied out us ing a s imi lar 
a p p r o a c h , m e t h o d s and categories . D u r i n g th is per iod the fo rma t s of the 
pub l ica t ions and of the tables were also fairly s imilar . T h e end of World 
War II is regarded as the t ime l imit for historical statistics par t ly because of 
the change in the spirit and pract ice of statistics and par t ly owing to the 
fundamen ta l change in the economic and social s t ruc ture of H u n g a r y after 
1945. U n d e r the peace t reat ies fol lowing World War I the b o u n d a r i e s of the 
H u n g a r i a n State were significantly modif ied. T h e historical statistical ma­
ter ials - in cases of na t iona l surveys - na tura l ly applied to the ter r i tory of 
H u n g a r y of the t ime . Thus , in the period between 1870 and 1944, data were 
collected from two different terr i tor ies . As far as the data from the areas 
regained in the course of World War II arc conce rned . Hunga r i an statist! 
cal pract ice hand led these separately (from those obta ined from the terri­
tory crea ted after World War I). 

Natura l ly , the 1870-1945 t ime limit does not mean that we have given 
up the statistics of o ther historical eras or the unpub l i shed mater ia l s in the 
course of developing the TSP or the cons t ruc t ion of the data bank . We 
regard the processing of the statistic publ i shed between 1870 and 1945, 
t u r n i n g these into someth ing analyzable and t r ans fo rmab le , as the first, 
a l though not easy part of our work . 

Anteceden t s 

T h e agricul tural data bank started within the organiza t ional f r amework 
of the Agr icul tura l Museum can be regarded as the direct an tecedent of 
our p l ans for the data b a n k . T h e work on the agr icul tural data bank was 
a b a n d o n e d despite t he n u m e r o u s results owing to the wi thdrawal of cen­
tral fund ing . These data files shall be accessible at TARK1 from the next 
year . In the course of the work on the agricul tural data b a n k , two special 
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p r o g r a m s were p repa red : one for d rawing m a p s and the o ther for the 
identif icat ion of place n a m e s that have been changed or differently spelled 
in the course of t ime . 

T h e work on the Historical Atlas carr ied out at the Ins t i tu te for His to­
rical Science, where c o m p u t e r techniques were used, can be regarded as a 
methodological an tecedent to our work . 

TSP program 

T h e present stage of our work entai ls the p repara t ion of a p rogram using 
which these statistical data avai lable in table format become easy to h a n d l e 
a n d to analyze even wi thout specific knowledge of c o m p u t e r techniques . 
In the course of p l a n n i n g the p rog ram, the w e l l - k n o w n data m a n a g e m e n t 
and statistical p rogram packages (such as SPSS, B M D P , DBASE, SAS, etc.) 
well proved also in the social sciences, have been taken in to cons idera t ion . 
I t is not our object ive to c o m p e t e with these or to replace these; in fact we 
in tend to ensure adequa te l ink to these p rogram packages: if a task can be 
solved with these p rog rams , then the data should be easily t ransferable to 
these program packages. Researchers deal ing with historical statistics, ho­
wever , have a legi t imate claim to carry out the same calcula t ions , est ima­
t ions or hypothesis analyses with the avai lable statistical data as a socio­
logist can with t he data of the empir ical invest igat ions p l anned by h im. 
Genera l ly , however , these can be carr ied out using the program packages 
men t ioned above only if the data are available at basic data level. TSP is 
in tended to m a k e up for this deficiency. 

T h e runn ing of the program is supervised by an interact ive menu sy­
s tem, in which the user only needs to answer the quest ions asked and to 
select from the a l te rna t ive opt ions . T h u s there is no need for special trai­
n ing in the use of the p rog ram, yet there is a m p l e oppor tun i ty for the 
t inged formula t ion of the given p rob lem, for the sett ing of pa rame te r s and 
for the revision of default values. 

T h e TSP program consists of five main par ts : 
1. Feeding in, s torage and t ransformat ion of tables; 
2. Statistical ca lcula t ions and hypothesis examina t ion ; 
3. Prepara t ion of tables and est imates meet ing cer tain cond i t ions on the 

basis of known part ia l in format ion ; 
4. Examina t ion of M a r k o v - m o d e l s ; 
5. Prepara t ion of ou tpu t s . 

1. W h e n feeding in the data , the user can give the format of the external 
da ta stock wi th in a wide range . These data can be stored on a magnet ic 
data car r ier accessible to the compute r , or, in case of smal ler tables , they 
can be fed in directly from the keyboard. In addi t ion to feeding in the 
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n u m e r i c a l data , the header of the table and the n a m e s of the categories of 
t he individual var iables mus t be defined (just as, e.g. the c o m m a n d VA­
L U E LABELS in SPSS). 

T h e TSP stores the data in its own fo rmat , separately the numer ica l data 
of the tables and in a separa te d ic t ionary the headers descr ibing the tables. 

A lot of types of t r ans fo rma t ions can be carr ied out with the he lp of the 
p r o g r a m : 

- merg ing of categories; 
- p r epa ra t ion of marg ina l tables ; 
- p r epa ra t ion of condi t iona l tables; 
- c o m b i n a t i o n of category var iables ; 
- p r epa ra t ion of percentage tables from frequency tables and vice versa; 
- mul t ip ly ing tables m a d e from samples ; 
- p r epa r ing f requency tables from probabi l i ty tables and vice versa; 
- f i t t ing several tables toge ther ; 
- b reak ing up an exist ing d imens ion in to two or m o r e d imens ions . 

2 . T h e p rog ram calculates t he associat ive measu r ing indexes that can also 
be c o m p u t e d wi th the most frequently used SPSS or B M D P in the case of 
ca lcula t ing the statistics of cont ingency tables. Natura l ly , the researcher 
has to decide which of these is adequa te to the level of m e a s u r e m e n t of the 
tab le . In its present form, the p rogram con ta ins test of i ndependence con­
formi ty and mul t id imens iona l analysis of va r iance of the range of hypo­
thesis test. 

3. T h e main par t of the p rogram package is the p repa ra t ion of new tables 
which are not included in the original data, of which only part ial infor­
ma t ion is known and where only a s sumpt ions can be used. T h e es t imat ion 
is carr ied out using the »i tera t ive p ropor t iona l fit of the marg ina l totals« 
m e t h o d e laborated for the h ie rarch ic fit t ing of mu l t id imens iona l cont in­
gency tables , or ra ther with a modified version of this p rog ram. The basic 
tasks are the fol lowing: 

a. A and B are known, we want to es t imate AxB 
b. certain (not necessarily o n e - d i m e n s i o n a l ) marg ina l s of a mul t i -d i ­

mens iona l d is t r ibut ion are k n o w n , we which to es t imate total distri­
bu t ion ; 

c . A x C and A x C are k n o w n , we wish to es t imate BxC; 
d. t h e marg ina l s and certain cells of a con t ingency table are k n o w n , we 

wish to es t imate the table . 
These tasks can be fo rmula ted if fu r the r in fo rmat ion is avai lable at a 

cer ta in sub-se t or at an expanded set of the popu la t i ons u n d e r study. For 
ins tance , AxB and A x C are known from the na t iona l survey and A x B x C is 
k n o w n for all t he towns . We wish to es t ima te BxC for the total popu la t ion . 
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Natura l ly p rogram an a t t empt is m a d e at es t imat ion also u n d e r a few 
unusua l cond i t ions and also at es t imat ing certain ex t reme dis t r ibut ions , 
w h e n the target func t ion is not min imized but max imized whi le meet ing 
t h e given condi t ions . T h r o u g h this i t is possible m a k e s ta tements not only 
l ike tha t the f requency of a cell mowed at a round a certain value with a 
h igh probabi l i ty , bu t also, exact, or es t imated values can be given for the 
m a x i m u m or m i n i m u m of cell f requency. 

4. With the he lp of t he p r o g r a m , the fit t ing of discrete t ime , discrete s tatus 
M a r k o v - models ( M a r k o v - c h a i n s ) from the cross- tables of consecut ive 
surveys, the de t e rmina t ion of the i r analytical and statistical character is t ics 
and hypothesis e x a m i n a t i o n s can be carr ied out . Researchers have great 
need of th is in t he case of tables con ta in ing certain economic or de­
m o g r a p h i c data . 

5. In essence, the p rogram has t h r ee different types of ou tpu t : 
a . the ou tpu t con ta in ing the results of ca lcula t ions; 
b. t he table ou tpu t of t he original and of the es t imated cross tables in a 

format def ined by the user, which can be later read and fur ther ana­
lyzed by th is or some o ther p r o g r a m ; 

c. It is possible to p roduce a basic data mat r ix from a mul t id imens iona l 
cont ingency table (con ta in ing original or es t imated data) that is sui­
table for r ead ing in with e.g. SPSS or B M D P and for subject ing it to 
an opt ional statistical p rocedure (natural ly , to one tha t is in l ine with 
m e a s u r e m e n t level and in te rpre ta t ion of the data) . 

As a first step, the p rogram is p repared for the IBM AT, but , parallel 
wi th this , the version for the IBM 3031 m a i n f r a m e is also u n d e r way. T h e 
p r o g r a m s for bo th m a c h i n e s a rc wri t ten in P A S C A L and , as far as possib­
le, the user side of the p rogram is p lanned and wri t ten the same way. 
Accord ing to our p lans , the mic ro -ve r s ion should be comple ted in its final 
form by the end of the year, while the ma in f r ame version should be com­
pleted in the first half of 1989. 

T h e storage and hand l ing of the large quant i ty of tables handled by the 
p rog ram pose a separa te task of some difficulty. At the present stage of our 
work , unfor tuna te ly , we do not have the funding needed for its e labora t ion 
and real izat ion, so we only have p re l iminary concept ions about th is . Ta­
king the c o m p u t e r s present ly avai lable in Hungary in to cons idera t ion , th is 
da ta base can be envisaged only if the data are stored at different levels. 
We in tend to ensure o n - l i n e access only to the verbal in format ion , that is, 
to the ti t les and headers of the actual data in a second step. 

We hope to be able to con t i nue our research in this direct ion after the 
comple t ion of the TSP so that , at the next year 's conference , 1 shall be able 
to inform you of th is work and its results . 
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