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GENERAL ANALYSIS OF PRODUCTION GROWTH

Introduction

The paper discusses the treatment of the economic analysis proceeding
from the conception of synthetic components of production growth. Be-
cause of the limited space, no attention has been paid to the theoretical
aspects of the conception. A survey of them has been given in the mono-
graph [l]. Methodological questions connected with the application of the
conception have not been examined either. Their discussion can be found
in [2]. General analysis, the presentation of which is the aim of this
paper, is an exception.

In the first section an introductory survey of the conception of synthetic
components of production growth has been given. In the next section
factor systems belonging to the conception have been discussed. In the
third section the analysis of the factor systems has been dealt with. In
the fourth section these factor systems have been generalized toone
scheme of analysis which indudes all the factors. In the fifth section the
results of the general analysis have been presented. In the sixth section
concluding remarks are presented.

The scientific result of this work is a more general treatment than the
existing ones of the analysing technique which enables to consider primary
factor systems as a special form of the secondary factor systems, and the
methods of treatment of the primary systems (Section 3) as a special case
of the treatment of secondary systems (Section 4).

1. Conception

The conception of synthetic components of produetion growth (CSC)
derives from a systematic treatment of produetion growth, the objeet of
which is the complex of growth factors together with the inherent rela-
tionships.

The factor systems of CSC with the corresponding subordination are
presented in the Figure. Four orders have been distinguished in the sub-
ordination of factors (the number of order shows the level of abstraction
according to a concrete factor). The interdependence of the factors
belonging to the system is clearly reflected in the Figure a phenomenon
of a concrete order is the result variable of the factors of the lower
order, being at the same time a factor to higher order phenomenons.

The CSC in the given form consists of the factor systems depieted in
the Figure.

The conception is deduetiveas to the way it was compiled. This means
that the pieture presented in the Figure is the result of the derivation of
factors from higher levels of abstraction. The factors of lower orders
have been developed from those of higher levels by deeomposition.

The order of factors is indicated by the corresponding figure. The
principle is that the bigger the figure, the lower the level of abstraction.
For example, the level of abstraction of a third order factor, let it be
returns to seale, is smaller than that of a first or a seeond order factor
(e. g. produetion effieieney or produetivity).
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Factor Systems of production growth.

2. Factor systems

It is possible to speak of two kinds of factor systems primary and
secondary within the framework of the conception of synthetic com-
ponents. The primary systems of factors which will be dealt with in the
present section, represent expressions of dependence which are quite well-
known in economic literature. In the present article attention has been
focussed on developing their formal side on reformulating the cor-
responding forms of relations, developing factor systems, establishing
concrete specifications of indices, ete.

Secondary factor systems represent combinations of primary systems.
The number of the latter is relatively large. In the fourth section a pos-
sibility of compiling secondary factor systems will be examined in some
detail.

Below the factor systems are presented in accordance with their order(the order of a factor system is determined by the order of faetors belong-
ing there).

A factor system of the first order is:
Q =ME, (1)

where Q, M, E are respectively the amount of output, production seale,and economic produetivity (speeifieations of economic indiees belongingto the present as well as the next factor systems are presented in [2]).



390

A factor system of the seeond order is:
E=TCH, (2)

where T, С, H are respectively technical produetivity, production effieieney,
and price change.

Factor systems of the third order are:
(a) a factor system of technical produetivity

T=kMEP&, (3)
where k, ME, P, & are production strueture, returns to seale, technological
progress, and unidentified faetors;

(b) a factor system of effieieney
C=C V CS

, (4)
where Cv and Cs are the exogenous and the endogenous effieieney of
production.

Factor systems of the fourth order are:
(a) a factor system of the production seale

M=US, (5)
where U and S are the total eost of production resourees and their average
index of strueture estimated by their eost;

(b) a factor system of returns to seale
M£=exp {ao+ai{U'S')-\-a2 {U'S') 2 ), (6)

where aO , a\, a 2 are the parameters of the model; LJ' is the total eost of
production resourees from where the effeet of price change has been
eliminated; S' is the average index of the strueture of resourees from
where price change has been exeluded.

3. An analysis of factor systems

Index systems can be developed from factor systems for analysing
with their help the relative influence of one or another phenomenon in the
dynamics of the result variable. As the economic analysis based on the
theory of indiees does not need special comments thanks to its extensive
spread we will examine below the determination of the absolute extent
of the effeet of faetors on the inerement of the result variable, The out-
comes show the inerement of the result variable due to a concrete factor.
To make this kind of analysis the approximation method of the total
differential [3, p. 188—191] can be applied. The corresponding program
has been realized at the Institute of Economics of the Estonian Academy
of Sciences.

To find out the extent of the effeet of faetors several comparison bases
are suitable. As we are going to deal with time-series data, the data of
the previous year will occur as the comparison basis of the concrete
observation (the comparison basis can also be the first or some other
year of the period of analysis, and economic measures of an analogous
enterprise or production). Therefore, the extents of the effeet reflect the
inerement of the result variable (as compared with the previous year)
caused by the inerement of a factor oeeurring in a concrete year (also
as compared with the previous year).

The teehnique of finding the extent of the effeet is based on a rather
simple train of thought. Below it will be presented in a simplified form,
soas not to repeat it for every single factor system.
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For a generalized description we use symbols presented in the Figure.
Only the denotation is different. In the denotation of a concrete factor the
superscript describes the result variable liable to the influence of a factor.
The subscript is to identify the factor itself. Besides, the first symbol in
the superscript as well asin the subscript marks the order (the former
reflects the order of the result variable, the latter the order of the factor).
The second symbol is to mark the range number.

In a general form the factor presented in the Figure can be written
in the following way

where i is the order of the result variable, i+l is the order of the factor
variable, j is the range number of the result variable, and j+k that of
the factor variable, te[o, 1,2, 3], /&[1,2, 3,4], k is the correction factor
which in case of the system presented in the Figure is /ге[- 2, —l,O, I].

Using the presented symbols expression (7) can be written from any
system of (1) (6) d

*«=/(*&,.,+*)• (7 )

As a ruie, factor systems are multiplicative (except (6)), thus
хгу=П x?+lt j+k ■ , ( 8)

To find out the extent of the effect of the faetors letus put down the
increment of the funetion in the following way:

ДXii= f(xii -fAxtf ). (9)/ V < г+l, j+ft ' ' ' г+l, j+h ' ' ’

Our aim is toestimate the part of the increment АХц which is con-
tingent on the increment of a concrete factor Axl.J+1 j+k . The correspond-
ing phenomenon will be denoted as A[x^+l ]хц. (

Expression (9) represents the total differential of funetion (7). There-
fore, we can answer the question of interest for us using the approxima-
tion method of total differential [3, p. 188—191] to treat expression (9).
This enables toestimate A\x { i . , ] хц.L г+l, ]+h J J

Using this technique the extents of the effect (separated by a line in
Table 1) can be found from the primary factor Systems of CSS. They
are:

A[CK]C the increment of production efficiency resulting from exo-
genous efficiency,

A[CS]C the increment of production efficiency resulting from endo-
genous efficiency,

A[kj]T the increment of technical productivity resulting from the
change in production structure,

A[ME]T the increment of technical productivity resulting from
returns to seale,

A[P]T the increment of technical productivity resulting from
technological progress,

А[e]T the increment of technical productivity resulting from the
effect of unidentified faetors,

A[S]M the increment of seale of production resulting from the
change in the structure of resourees estimated on the basis of their eost,

A[t/]M the increment of the seale of production resulting from the
change of total eost of resourees,

1 An exception is the seale of production whose order of factors is t+3 instead of t+l.
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Table 1
Summary table of the analysis of production growth

A[T]E the increment of economic productivity resulting from
a change in technical productivity,

A[H]E the increment of economic productivity resulting from
a price change,

A[C]£ the increment of economic productivity resulting from а
change of production efficiency,

A[U'\ME the increment of returns to seale resulting from a change
in the total eost of resourees from where the effeet of price change has
been eliminated,

— the increment of returns to seale resulting from a change
in the strueture of resourees from where price changes have been exeluded,

Aj V']E the increment of economic productivity resulting from
a change in the total eost of resourees from where the effeet of price
change has been eliminated,

A[M]Q the increment of output resulting from a change in the seale
of production,

A[F]Q the increment of output resulting from a change in economic
productivity.

4. An algorithm of the general analysis of production growth

In the above-presented analysis we explained the effeet of the factors
of the /+lth order on the result variable of the jth order (e. g., the inere-
ment of technical produetivity resulting from technological progress). In
addition, also the effeet of a concrete faetor on the variables of a higher
order (e. g., the effeet of technological progress on economic produetivity
or dynamics of output) is of interest.

The basis of the general analysis of production growth is secondary
factor systems belonging to the conception of synthetic components. As
mentioned above, the latter are obtained by combining the primary factor
systems. For example, combining the factor systems (1), (2) and (5)
we get

Q =TCHUS.

Result variables (the figure marks the order of factors)

Seale of Effi- Technical Returns
Factors Output produe-

tion produetivity eieney produetivity to seale
Q M E c T ME

1 ~\ 2 | 3 1 T~ U ~2 3 | l 3 3 1 А

M A(M)Q
S A(S)Q Д(S)M
и A(U)Q A(U)M '

E Д(E)Q
H A(H)Q A(H)E
С A (C)Q A(C)E

c v A (C V)Q A(CV)E a(cv)c
cs a(c s)q A(CS)E a(c5)c

т Л(T)Q A(T)E
к A(k)Q A(k)E A(k)T
Р A(PjQ A(P)E A(P)T

д Ш a(z)e A(e)T
ME A(ME)Q a(me)e A(ME)T

и' A(U')Q a(u')e A(U’)T A(U’)ME
S' A(S)Q A(S')E A(S')T A(S)ME
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In using the secondary factor systems in economic analysis a technique
analogous to the treatment of primary factor systems can (in principle)
be used. In practice, however, another way must be chosen. The reason
is that the estimation method based on the approximation of total differ-
ential is very labour-consuming in the case of more than four factors.

To find the effect of a concrete factor in the increment of the result
variable of a higher order letus assume that it is proportional with the
quota of the given factor effect in the increment of the result variable
of the same order. If, for example, the shares of technical productivity
and production efficiency in the increment of economic productivity are
both 50 per cent, then the relation 1:1 must be also dominating in the
output increment due to technical productivity and efficiency.

To present the above-mentioned algorithm the denotation analogous
to the previous one will be used. The only difference is that the interval
between the orders of the result variable and the factor need not be equal
toone as it is, as a ruie, in the case of primary factor systems. There-
fore, the shift of the range number of a factor with respect to the result
variable will be märked in the way presented in Table 2.

Table 2
The shift of the range number of the factor with respect to the result variale

We write out the corresponding formulas with respect to the difference
between the orders of the factor and the result variable.
(1) The difference is equal to four:

AИ'+i, i+n [*ä,. m ]*«(ДИ& m ] Xi+‘. m)X

x(А[x<+l ] *i+2 , i+f/AjCi+2, j+m) ( Д [X<-+1 i+™ ]Xi+3, j+m/AXi+s, j+m). ( 10)

where А [х г? j+n ] xa is the increment of the result variable Хц caused by
the increment of the factor xv . ;

г +4, ]+n
A HV,.j+JXi j is the increment of the result variable хц caused by

the increment of the factor x\i . u ;г+l, ]+h

AИй Й? ]*«+.. j+h is the increment of the result variable .
г-rt, j-ti г+li j+k

caused by the increment of the factor xi+i’ i+h ;г+2, j+l
]Xi+2 ’ i+l is the increment of the result variable xi+2t j+i

caused by the increment of the factor xi+2 < i+l ;
г+3, ]+m

A[*tS’j+n ]**+», õ+m is the increment of result variable xi+3, j+m

caused by the increment of the factor xi+3 > i+m ;г+4, j+n ’

j+k is the total increment of the result variable Xi+\, j+k;

A*/+2, j+i is the total increment of the result variable xi+2 , j+r,
А*н-з, j+m is the total increment of the result variable Xi+з, j+m .

Difference in
order Order Difference in

range number Range number

0 i 0 j
1 /+ 1 k j-\-k
1 i+2 l j+ 1
1 i~\~ 3 tn j+m
1 i+ 4 n j+ n
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The following example is given to show the practical application of
the presented algorithm:

A[S']Q =A[E]Q A[T]E/AE A{ME]T!AT A[S']M£/AM£,
that reflects the increment of result variable Q resulting from the incre-
ment of the faetor S' (the symbols used are presented in Table 1).
(2) The difference is equal to three (the symbols used are analogous to
the above-mentioned ones):

д Иlэ, j +m]x<i= Ä И+i, Ий ilt 1*<+>■ i+*) x
X (Д[*|+|; ]+‘m]*i+2, j+;/A*i+2, j+m). (11)

The following formula is an example of the practical application of the
presented algorithm:

A[M£]Q =A[£]Q A[T]E/AE A[ME]T/AT,
that reflects the increment of the result variable Q caused by the incre-
ment of faetor ME.
(3) The difference is equal to two:

Л И, ; ,,,
]*«=

=А[*г/+1> j+h ]xi+l, ш/АХг+l , j+h). (12)

An example of the practical application of the presented algorithm is:
A[T]Q =A[E]Q A[T]EJAE,

that shows the increment of the result variable Q caused by the increment
of the faetor T.
(4) The difference is equal toone;

the corresponding algorithms were given in the
previous seetion.

The last statement refers to the fact that the algorithms of primary
faetor Systems represent special cases of the above-presented algorithms
of seeondary faetor systems.

5. Results of the general analysis of production growth

The rešults of the application of formulas (10) (12) are the
following:

A[C V]E the increment of economic productivity resulting from exo-
genous factors of efficiency,

A[C S ]£ the increment of economic productivity resulting from endo-
genous factors of efficiency,

A[C S]Q the increment of output resulting from endogenous factors
of efficiency,

A[C y]Q the increment of output resulting from exogenous factors of
efficiency,

A[kj]E the increment of economic productivity resulting from а
change in production structure,

A[kj\Q the increment of output resulting from a change in produc-
tion structure,

the increment of economic productivity resulting from
returns to seale,

A[M£]Q the increment of output resulting from returns to seale,
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А[Р]Е the increment of economic productivity resulting from techno-
logical progress,

A[P]Q the increment of output resulting from technological pro-
gress,

A[e]£ the increment of economic productivity resulting from the
effect of unidentified factors,

A[e]Q the increment of output resulting from the effect of unidenti-
fied factors,

A[S]Q the increment of output resulting from a change in the
structure of resources estimated by their eost,

A[£/]Q the increment of output resulting from a change of total
eost of resources,

A[T]Q the increment of output resulting from a change of technical
productivity,

A[//]Q the increment of output resulting from a price change,
A[C]Q the increment of output resulting from a change of produe-

tion effieieney,
A[U']T the increment of technical productivity resulting from а

change of the total eost of resources whence the effect of price changes
have been eliminated.

A[U']E the increment of economic productivity resulting from а
change of the total eost of resources whence the effect of price changes
has been eliminated,

— the increment of economic productivity resulting from а
change in the structure of resources whence the price changes have been
eliminated,

— the increment of output resulting from a change of the totaleost of resources from where the effect of price changes has been
eliminated,

A[s']Q the increment of output resulting from a-change in thestructure of resources whence the price changes have been eliminated.
When using the presented formulas faetor systems of different orders

are joined, and therefore the corresponding analysis can be called general
analysis. То eheek the results of general analysis it is useful to groupthem in the way presented in the summary table (Table 1). Such a tablecharacterizes produetion growth during a concrete period a month, аquarter, а year, a deeade. The rows in the summary table reflect theeffect of a concrete faetor on the result variables (the latter are placed
m the columns). The columns of the Table, on the other händ, reflect theresult of the effect of different factors on the change of a concrete result
variable.

In general analysis the result of the effect of the factors can be pre-sented in absolute as well as relative form (the latter is equal to thequotinent of the effect resulting from the influence of a eertain faetor onthe increment of a result variable). The summary table can be read intwo ways in rows or columns. Letus first examine the Informationincluded in the rows of the Table. For example, letus consider the rowof faetor S' (this symbol designates the index of the structure of pro-duetion resources from where the effect of price changes has been elimi-nated). In the last column the effect of 5' on the increment of returnsto seale has been given. As the returns to seale is a faetor of technical
productivity, then, consequently, S' affeets the technical productivity as
well. The result of this effect is presented in the column Technicalproductivity, in turn, is one of the factors of economic productivity. There-fore, the extent of the effect of 5' can also be distinguished in the incre-ment of economic productivity (in the column A[S']Q). And finally, theoutput depends on economic productivity. In this way, through returns
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to seale, the dynamics of technical and economic produetivity, S', has an
effeet on the inerement of output, too (column A[S']Q).

Another possibility to examine the summary table lies in the examina-
tion of columns.

Observe the formation of the increment of output, AQ. AQ is formed
from factors of first order as the effect of the seale of production and
economic productivity. So AQ =A[M]Q + A[£]Q. If an effect of seeond-
order factors is of interest, the next column reflecting the effeets of tech-
nical productivity, efficiency, and price change should be considered. In
this connection note that A|7/]Q + A[T]Q + A[C]Q=£AQ beeause the seale of
production has no seeond-order factors in the conception of synthetic
components.

The last column of the output increment characterizes the effect of
fourth-order factors. And A[s]Q-f +

price change, efficiency nor technical productivity has factors of fourth
order.2

6. Concluding remarks

The summary table presents 36 elementary measures of economic
growth. They reflect different levels of the effect of factors. Therefore,
the technique of general analysis based on the conception of synthetic
components of production growth enables to get a good survey of the
inner logic of the growth process.

As mentioned above, the summary table reflects the results of the
comparative analysis of the data of two periods (the increment of the
year investigated compared to the previous year). But often it is neces-
sary to find out the growth tendencies during a longer period. For this
purpose it is useful to jõin columns of summary tables of different years
to form new tables where the extents of the effect that caused the incre-
ment of a concrete index are presented as time-series.

2 This fact indieates a possibility of improving the conception of synthetic components.
For that purpose an all-embracing system of faetors where ail faetors have developments
as low as the faetors of the lowest order can be formed.
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TOOTMISE KASVU KOONDANALÜÜS

On esitatud tootmise kasvu sünteetiliste komponentide kontseptsioonist lähtuv majan-

dusliku analüüsi käsitlus. Artikli piiratud mahu tõttu pole siin tähelepanu osutatud kont-
septsiooniga seostuvatele teoreetilistele momentidele. Huviline saab neist ülevaate mono-
graafias 1] Samuti ei vaadelda kontseptsiooni rakendamisega seotud metodoloogilist
küsimusi. Nendega võib tutvuda brošüüris [2]. Erandiks on selles suhtes koondanaluus,
mille esitlemine ongi artikli eesmärk. .

On antud lühiülevaade tootmise sünteetiliste komponentide kontseptsioonist; nime-
tatud kontseptsiooni kuuluvad tegurisüsteemid; peatutud nende süsteemide analüüsil;
koondatud tähendatud tegurisüsteemid ühte, kõiki tegureid hõlmavasse analüusiskeemi
ja esitatud koondanalüüsi tulemused.

Töö tulemuseks on kontseptsioonil põhineva metoodika senisest üldisem käsitlus,
mis võimaldab vaadelda esmaseid tegurisüsteeme teiseste tegurisüstecmide erikujuna ja
esmaste tegurisüsteemide töötlemise metoodikat teiseste tegurisüsteemide metoodika eri-
juhuna.

Eesti Teaduste Akadeemia Toimetusse saabunud
Majanduse Instituut 29. I 1990

Урмас СЕПП
СВОДНЫЙ АНАЛИЗ РОСТА ПРОИЗВОДСТВА

В статье дается трактовка анализа экономического роста, основанная на концепции
синтетических компонентов. Из-за ограниченного объема в статье не рассматривались
теоретические проблемы концепции. О них можно получить представление в моногра-
фии [l]. Нетронутыми остались также методические вопросы применения концепции.
С ними можно ознакомиться в [2].

Статья состоит из пяти разделов. В первом из них дается краткая характеристика
концепции синтетических компонентов. В следующем разделе приводятся факторные
системы концепции синтетических компонентов. В третьем разделе рассматривается
анализ факторных систем. В четвертом разделе факторные системы обобщены в одну,
сводную систему, охватывающую все факторы. В пятой части подводятся итоги.

Научным результатом работы является более обобщенная трактовка методики,
которая позволяет рассматривать: а) первичные факторные системы частный слу-
чай вторичных систем; б) методику обработки первичных систем (третий раздел) как
частный случай методики обработки вторичных систем (четвертый раздел).

Институт экономики Поступила в редакцию
Академии наук Эстонии 29/1 1990
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	Находки из Тяэкси. 1, 2 ножи, 3 игла, 4—6 подвески. 7 бубенчик, 8. 9 спиральки 10 цепочка, 11—17 перстни, 18—26 монеты. (AI 5776: ХСП/4, LXXIII/2, VIII/1, 111, 108 54, 86, XXXVIII/I, 88, LXXVIII/1, 27, LV/1, LXV/1, CXII/2, CXXXII/1, VII/1, XXIX/1 14, XCI/1, 4, XIX/1, XCI/2, 33, 1/1, 1/2.)
	Funde von Varbola-Jaanilinn. I—3,1—3, 8, 10, 11 Anhänger, 4—6 Nadeln, 7 Kammfragment, 9 knöchernes Messergriffragment, 12 Hufeisenfibelfragment (von der Nadel), 13 Hufeisenfibel, 14 Spiralfingerring. (AI 5299: 376, 589, 372, 294, 337, 406, 618, 27, 536, 792, 221, 407, 355, 673. Alle 1:1.)
	Funde von Varbola-Jaanilinn, / Schwertortband, 2 Beschlag, 3 Pinzette, 4 Eisnagel 5 Messer, 6, 7 Schmelztiegel. (AI 5299: 588, 265, 86, 621, 774, 723, 738. Alle 1:1.)
	Funde von Varbola-Jaanilinn. Pfeilspitzen und Armbrustbolzenspitzen. (AI 5299: 273, 354, 274, 533, 305, 595, 382, 405, 621. Alle 1:1.)
	1. Blick auf den Nordteil des Siedlungsplatzes von Lehmja vor den Ausgrabungen. Ansicht von Südwesten.
	2, Lehmja. Untersuchungsflächen VI—VIII, XI mit den Hausunterlagen von Südwesten gesehen.
	l. Lehmja. Kulturschicht der zweiten Hälfte des I. Jahrtausends in der Untersuchungsfläche 111. Ansicht von Westen.
	2. Lehmja. Hausunterlage (3) des 15.—16. Jh. mit dem Ofenboden von Nordwesten gesehen. Untersuchungsfläche VI.
	Untitled
	1. Lehmja. Boden einer vierwandigen Sommerküche (8) in der Untersuchungsfläche VII. Ansicht von Nordosten. 2. Lehmja. Brunnen (2) mit der Granitsteineinfassung in der Untersuchungsfläche VII von Nordwesten gesehen.
	1. Lehrnja. Riegenwohnungsboden (19) mit den Steinfundamcnten von Westen gesehen.
	2. Lehrnja. Hitzsteinofenboden der Wohnriege (2) von Norden gesehen. Vor der Ofenmündung befindet sich die offene Flerdstelle für die Speisezubereitung.
	Постройка I селища Удерна 11.
	Untitled
	Постройка I селища Удерна 11. 1 вид с юга, 2 основание печи.
	Untitled
	Постройки I и И селища Удерна 11. 1 основание печи постройки I, 2 фундамент и остатки очага постройки 11.
	Untitled
	Постройка 111 селища Удерна 11. 1 вид сверху, 2 вид с севера.
	Находки из селища Удерна 11. 1,2 пряслица, 3 свирель, 4 наконечник дротика, 5, 6 наконечники арбалетных стрел, 7 наконечник стрелы, 8 фрагмент голландской трубки, 9 клещи для зажима пуль при отливке. (AI 5456; 892, 1076, 1401, 1693, 2070, 2080, 1924, 2093, 1673; 1, 2 камень, 3 кость, 4—7, 9 железо, 8 глина; 1:1.)
	Находки из селища Удерна 11. 1 удила, 2 бусина, 3 перстень, 4 игольник, 5 рыболовной крючок, 6, 11, 12 фрагменты браслетов, 7, 9 подвески, 8 фрагмент кольцевидной фибулы, 10 подковообразная фибула. (AI 5456; 1068, 1675, 1670, 1830, 891, 1851, 1582, 1000» 2231, 1380, 1852, 1068; 1, 5 железо, 2 кварцит, 3,4, 6—lo бронза; 1 : 1.)
	Funde von Proosa. 7 Hängeschloß, 2, 5 Messer, 4, 5 Meißel, 6 Gegenstand unbekannten Zwecks, 7 Beschlag, 8, 12 Stiefelabsatzblätter, 9 Schaber, 10 Gegenstandsfragment, 11 Knopf, 13 Fingerhut. (ILM 23500: 35, 38, 107, 104, 14, 111, 155, 51, 157, 40, 50, 21, 15; 8, 12 Eisen, 6, 7 Bronze, 9 Feuerstein, 10 Knochen, 11, 13 Kupfer; 8, 12 1:2, alle anderen 1:1.)
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	1. Haapsalu, Jaani-Straße. Lichtluken des Raumes Nr. 3, von Süden gesehen.
	2. Haapsalu, Bischofsburg. Turmfundament und Parchammauer. Luftfoto.
	Haapsalu, Jaani-Straße. Rheinische Keramik. (HM 8240: 232, 753, 400.)
	Haapsalu, Jaani-Straße. Tongefäße und Ofenkaclielfragment. (MM 8240: 525, 416, 360.)
	Haapsalu, Jaani-Straße. I—4 Armbrustbolzenspitzen, 5—7 Sporen, 8 Messer. (HM 8240: 257, 199, 201, 50, 202, 294, 295, 756; I—7 Eisen, 8 Knochen und Eisen.)
	Haapsalu, Jaani-Straße, I—3 Schlüssel, 4 Feuereisen, 5, 6 Hufeisenfibeln, 7 Siegelfingerring, 8 Stilus, 9 Siegel, 10 Perle, 11 Maultrommel, 12 Spinnwirtel. (HM 8240: 624,131, 376, 370, 440, 180, 270, 451, 652, 12, 700; I—4, 11 Eisen, 5,7, 9 Bronze, 8 Knochen, 10 Glas, 12 Lehm.)
	Untitled
	Tartu, Lossi-Straße. Der 11. (oben) und der IV. Holzkasten (unten).
	Tartu, Lossi-Straße. Glasfunde. (RUPI «ЕЕ» Tartu Lossi II 85—87: Л 652, А 586 А 455, А 456; I—3, 6—B 2:3; 4, 5 1:2.)
	Tartu, Lossi-Straße. Glas und Keramik. (RUPI «ЕЕ» Tartu Lossi II 85—87: А 831, А 521, А 804, А 470, А 486; 1 2:3, alle anderen 1:2.)
	Tartu, Lossi-Straße. Funde. 1 rheinische Keramik, 2 Fuß von einem Grapen, 3, 4 Tongefäßdeckel, 5 Schlüssel, 6 adlerförmiger Gegenstand aus versilbertem Blech, 7 Fragment von Scheren, 8 Schmucknadel, 9 Schlüssel, 10 Kamm, 11 Nadelbüchse, 12 Flechtoder Streichmittel. (RUPI «ЕЕ» Tartu Lossi II 85—87: А 581, А 513, А 369, А 529, А 463, А 367, А 500, А 565, А 508, А 833, А 832, А 447; 1, 3—5 1:2 alle anderen 2 : 3.)
	1. Тарту. Раскоп IV па глубине верхней деревянной мостовой. Вид с юго-запада.
	2. Тарту. Отопительное устройство в северо-западном углу средней части раскопа IV. Вид с севера.
	1. Тарту. Вид на раскоп IV с северо-востока.
	2. Тарт\. Восточная окраина раскопа IV. Вид с северо-запада.
	Rakvere. Funde von der Ordensburg. 1 Keramik, 2 Kartätschenzange, 3, 4 Lanzenspitzen, 5 Meißel, 6 Schleifstein, 7 Perle, 8 Bronzespiralen, 9 Kaurimuschel, 10 Schlüssel.
	Rakvere. Funde aus der Altstadt. 1, 2 Keramik, 3, 4 Pfeilspitze, 5 Eisnagel, 6, 7 Spinnwirtel, 8 Streitaxt.
	Rakvere. Funde aus der Altstadt. 1 Anhänger, 2 Fibelnadel, 3 Schnalle, 4 Nadel mit Brillenspiralenkopf, 5 Würfelrohling, 6, 7 Würfel, 8 Schleifscheibe, 9 Knochenrohling, 10 Schleppangel, 11 Pinzette.
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	Abb. 1. Emailbemalte Becherfragmente aus dem IV. Holzkasten. (RUPI «ЕЕ» Tartu Lossi II 85—87; А 652.)
	Abb. 2. Keramikprofile aus den Holzkasten.
	Схема раскопа. 1 граница раскопа, 2 средняя и восточная части раскопа IV.
	ЛЬЬ. 1 Rakvere. Lage der Grabungsstellen. I Grabungsstellen; 1 Ordensbure- 2 Hauntgcbaudc dcs Gutes, 3 Wirtschaftsgebäude des Gutes, 4 Park des Theater 6 Lutherische Kirche. ’ ’
	Abb. 2. Rakvere. Rekonstruktion der einstigen Eskerlandschaft. / Ringmauerburg, Il Ordensburg.
	Abb. 3. Rakvere. Raum I—5A in der Ordensburg. / Kopfsteine, II Kalksteine; I—31—3 Pfostengruben, 4 Keller.
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	* KMA, f. 867, n. 1, s. 22, 1. I—B, 37, 38, 64, 92, 161, 169; s. 23. 1. 95, 96; f. 867, n. 2, s. 3, 1. 92—95. Arvestatud ei ole korpuse tribunali, prokuratuuri ja eriosakonda (kokku mõnikümmend inimest), mille kohta puuduvad täpsed andmed. Lisaks lahingkoosseisule teenis korpuses keskeltläbi 150 vabapalgalist isikut.
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	* KMA, f. 357, n. 5973, s. 2, 1. 10; f. 357, n. 5984, s. 18, 1. 20, 37; f. 1110, n. 1, s. 159 1. 30, 41, 44, 53, 137, 212, 247; f. 1432, n. 1, s. 66, 1. 1,2, 5, 48, 49, 88, 89, 144, 163. ** Hinnang osaliselt leidunud andmete alusel. *** Teistel andmetel 8785.
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