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STATISTICAL METHODOLOGY

EKS INDEX
AND INTERNATIONAL COMPARISONS*

PAL KOVES!

SUMMARY

The EKS (Elteté — Kéves — Szule) index formula (hereinafter referred to as X) is in offi-
cial use in the comparison of per capita real GDP and purchasing power parity of the OECD
countries. Early versions of formula X can be found in Fisher’s and Gini’s works.

According to the author, X can be regarded as the result of a multi-situational crossing. It
is the geometric mean of the ‘generalized F” and its factor-antithesis. The three-member in-
dex family obtained this way shows a close relationship to J. van Yzeren's three indices (fam-
ily Y). The paper presents an empirical procedure to measure the similarity of the behaviour
and performance of the different index formulae. The author comes to the conclusion that the
members of families X and Y walk around index X.

KEYWORDS: Index formulae; International comparisons.

Different index formulae are used to measure the real value of GDP and the tempo-
ral change of price level. If the target is not the measurement of temporal change but the
spatial comparison of different countries for a given period (year) then a special use
should be considered when choosing the index formula. We know many volume-index
formulae that are suitable for comparing the real value of per capita GDP of a fixed num-
ber (m) of countries. Consequently there are many price-index formulae that can be used
to compare the purchasing power of currencies of different countries.

One of the index formulae used for international comparison is EKS volume and price
index which was introduced separately but at the same time by the two Hungarians Elteté
and Kdves (1964) and the Polish Szulc (1964). Both propositions use Fisher’s (F) bilat-
eral ‘ideal’ non-transitive indices to produce transitive indices.?

1 !
m — 2 m —

X =AT1E i Fp)™ =Ep TIF i Fop)™ n/
i1 /b

i#t

* The abridged and revised version of article Koves (1995) originally published in Hungarian.
! Professor Emeritus.

? Transitivity means that equations of type 7, - 135 =13, hold.
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In the index

1
Fup=(Lup-Bip)2 12/

is the geometric mean of the respective bilateral Laspeyres (L) and Paasche (P) indices.’
It was proved by Elteté and Koves (1964) that X, also meets the requirement

m.m
3> (logF, ), —log X, ,;,)* — min. 3/
t=1b=1

This means that replacing the non-transitive indices F);, by the transitive X, indices
minimizes the overall replacement error in a certain sense. The relative magnitude of the
indices are represented by their logarithms. /3/ requires, that the sum of squares of differ-
ences between the logarithms of F and X indices should be minimum for all indices cal-
culated from all #b relation. Formula /1/ means that country ¢ and country b are com-
pared sequentially through the mediation of each county (i=1,...m) and then the geomet-
rical mean of the indirect results is considered as a final result. Countries ¢ and b are also
taken as ‘mediator’ countries, consequently the direct comparison carries a double
weight in the comparison.

To justify formula /1/ Szulc states that a mean value of the direct and indirect com-
parisons should be calculated. His initial formula differs from the second form of /1/
in considering the direct comparison F,; on the first power. To assure the transitivity
of these results an iterative infinitesimal process is suggested which approaches the
indices X, .

In addition to transitivity, X also passes one of the most important index tests, the
time reversal and factor reversal tests.! It does not pass the proportionality test,’ but the
degree of its violation is negligible in practice. (This was proved by Kdves (1995) on
pages 23-26, by giving both some theoretical and numerical arguments.)

The absence of additivity is usually considered a disadvantage. (The sum of values
corresponding to the partial indices does not equal to the value corresponding to the gen-
eral index.)

In the first phase of ICP an experimental comparison has been made where the 1970
figures of ten countries and four index calculation methods have been used (Kravis et al.,
1975). One of these was formula X, as it appears in /1/. It was named EKS after the au-
thors Elteté and Koves (1964) and Szulc (1964).

*Here L;)p(t,b=1,...m) which relates country ¢ to country b, can stand for the volume index L;I/b :thq, / Ppqp Or
the price index L;]/h = Zp,qb /Zpbqb (purchasing power parity). (Here and in all further formulae the summing up limits by

commodities will be neglected.) Similarly, P, can be made concrete by volume index Ptq/ 5 Or price index Pt[/’ 5, - (For numeri-
cal examples see Appendix II.)

* The time reversal test requires the equation 7,/ -1, =1 to be valid, that is the indices calculated with a given formula
by reversing the two periods of time must be in reciprocal relationship. The factor reversal test requires that the product of the
volume and price indices be equal to the value index V,/, =Y p,q,/>.qpPyp -

5 The proportionality test (commonly referred to as average test) requires that the aggregate index be /=c if each individ-
ual index equals to a constant c.
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The three other methods used were

1. the Geary—Khamis method GK [Khamis (1972), Kravis et al. (1975)],
2. the Walsh price index W [Kravis et al. (1975)],
3. J. van Yzeren’s ‘balanced’ method Y [Yzeren (1956)].

All four methods are results of some multi-situational crossing (Kéves, 1983 a, b). Only
GK provides additive results because its calculation assumes the existence of certain aver-
age prices. Price index W is arrived at by calculating the weighted geometrical mean of the
individual indices, where the weight attached is the arithmetical mean of the value shares of
the smallest units over the countries. The W-type volume index is the ratio of the value in-
dex and price index W. Index W could only be made transitive by fixing the basis (USA).

The common data set of X and Y is a matrix which contains the volume indices in all
relations. If m=2, both methods produce the Fisher index. The numerical results of X and
Y are very close to each other, but X has a direct formula, while the Y results can be ob-
tained by an iterative process, similarly to GK.

Drechsler,’ the well-known Hungarian ICP expert played a major role in recom-
mending to name formula X EKS. As one of the three persons whose initials produce
EKS, T must mention that the birth of the Eltetd and Kéves (1964) paper should also be
attributed to Drechsler’s inspiration or ‘order’. An important step in this process was the
publication of Drechsler’s book (1962), the appendix of which written by Eltetd, con-
tains formula /1/.

The afore-mentioned ‘competition’ of the four formulae was won by GK and thus it
was used to produce all published indices of the first five ICP phases. Its recognition was
due, on the one hand, to the fact that its equation system reflected attractive economic
considerations and that on the other hand, it met the requirement of additive consistency.
Not much later, however, it was considered a growing disadvantage that GK volume in-
dex systematically appreciated countries with a low GDP, and the price index did the
same with the currencies of these countries.

After the regionalisation of ICP in 1980, a separate European comparison has been
carried out. ECP’90, began to use primarily EKS’ in the view of the criticism raised
against GK. In addition to the official EKS results, GK results appeared only as secon-
dary ﬁguresg. (See Hill, 1997; Khamis, 1984; Khamis, 1996; Prasada, 1997 too.)

1. Irving Fisher and formula X

Fisher (1922) considered the time reversal test and the factor reversal test of utmost
importance. The reason why these two tests are so important for Fisher is that they have
a ‘formula discovering’ function. The tool of discovery is the antithesis index, and the
result is a new crossed index, which meets a requirement that the original index does not.

If we calculate an index by some formula / not passing the time reversal test, by re-
versing the two time periods, the reciprocal of this is the time-antithesis. The geometrical

8 L. Drechsler was the director of ICP in 1985-1989. He died in 1990.
7 Purchasing Power Parities and Real Expenditures. EKS Results, 1990. OECD. Paris. 1992.
# Purchasing Power Parities and Real Expenditures. GK Results, 1990. OECD Paris. 1993.
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mean of the original index and the antithesis is then the crossed index. If we calculate a
volume index by using a price index formula not passing the factor reversal test, and then
the value index is divided by this index, we obtain the factor antithesis. The geometrical
mean of the original price index and the antithesis is the crossed index. (This is shown in
Table App. 1.)

Fisher (1922) states on page 416. that any index formula that passes the two most
important tests can be modified so as to pass the circularity test as well, so that the for-
mula be transitive for three periods of time or spatial units. The method can also be ex-
tended to more than three situations.

The modification to be made is

”
I

15, = 14/

1

U3 -135 - 131)3
where

1 is the initial formula,

I' is the index crossed with factor antithesis,

I" is the index crossed with both antitheses, and

I" is the index which also passes the circularity test, in addition to the other two ones.

The point here is that in two special cases (if /=L or I=P) I" will be identical to X for
three countries. What Fisher stresses is that circularity (transitivity) can be attained by
applying a multi-stage process to any formula. Thus, we can say that Fisher produced the
earliest version of the EKS formula.

2. Corrado Gini and formula X

Gini (1924 and 1931) proposed several transitive index formulae for the purpose of
spatial comparisons. His propositions included both the generalised Edgeworth—
Marshall-type price index

_ XX P
Ef,=—H—, 15/
22 Pyl
i=1
and the generalised Fisher index
L

— m m
EP, = HMJ . 16/

o {i—l > Pl

(For numerical illustrations see Appendix II.) Another proposed formula is:
1

- m . "
1[]‘[—1’“ Jm 1

izt p/i
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If I is replaced by F in /7/, we will have X. Since Gini (just like Fisher) did not state
requirement /3/, he could not possibly attach a ‘high rank’ to /1/. At the same time, it
seemed natural for him that the better the underlying two-situational / was, the better /7/
became. This is also shown by the fact that in his numerical example he made / concrete
by using F.

Gini (1931) compared the prices of five Italian cities in eight periods of time. He cal-
culated the price index for all relations by applying 14 different formulae. This was much
to the delight of researchers (also) interested in the empirical testing of index formulae.
One of these was X, so the first application of EKS can be found in Ginis’ paper. Several
decades had to pass until the next application.

Italian authors Biggeri et al. (1987) propose that the name of X should begin with a
letter G. It is of course a reasonable wish, however one must not forget about Fisher ei-
ther. (An overview of the history of formula X is in Appendix I.)

3. An obvious derivation of formula X

Requirement /3/ or the iterative procedure suggested by Szulc (1964) is not necessar-
ily the most natural way of developing formula X. Gini’s formula signals the route from
two-situational indices to X. Gini gave formula /7/, which is more general than X, since
he left out a link in the chain of deriving it. This missing link is formula /8/. On page
249. Szulc (1964) gives the entire logical route between F and X. (See also Kéves, 1975,
p. 1199. and Kéves, 1983, p. 150.) The multi-situational generalisation of F produces F .
Since F does not pass the time reveral test, I produce its factor antithesis by dividing the
value index by the volume index corresponding to price index formula /6/:

- V/b V/b
Fly =—f’q B—— 18
, T
Y {ﬁ > Py ]’"
i=1 2. Pidb

The geometric mean of the original formula /6/ and its antithesis /8/ is then

1
xz,=(Fr, Erel o/

which is identical to /1/. (See the numerical example in Appendix II.)

It must be mentioned here that out of these three indices price index /6/ and the cor-
res-ponding volume indices pass the proportionality test because they are the means of
aggregate indices, with different weights but identical price relatives, which pass the test.
In antithesis /8/ the guarantee of passing the test vanishes, and formula /9/=/1/ inherits
this deficiency.

4, Two families of index formulae

J. van Yzeren (1956) described three closely related methods of which we have only
touched method III or the balanced method. These three methods are closely related to
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the triad /6/, /8/ and /9/. This relationship can also be expressed by the symbols used. The
indices of family Y are Y', Y" and Y, while family X consists of X', X" and X. Table
App. 4 contains the equations referring to country j (=1, ...m) of the corresponding
equation systems.

The equations combine the non-transitive Laspeyres indices (L) with transitive ex-
change rates. The first two methods are slightly biased, which is balanced by the third
one. If any of the three methods is applied to two countries, Y'=Y" =Y=F, and the same
holds for family X.

Here we can again demonstrate the close relationship between the two families. If the
expressions with the summation sign in Table App. 4 are replaced by their logarithms,
the operations will give the logarithms of the indices of family X. Consequently, a direct
formula can be given instead of the iterative process.

Let us take out the indices of the two families corresponding to relation B/4 from Ta-
ble App. 3:

Y Y Y’ X" X X'
1.0076 < 1.0098 < 1.0120 1.0075 < 1.0097 < 1.0118

It is not accidental that the results of method III are in the centre, and that the order of
magnitude for the relation picked is identical in both families.

W. D. Heller (1982) points out that the matrix of empirical indices which is necessary
to calculate the ‘van Yzeren-type’ indices may consist not only of L, but also of P or F'
indices.

In my paper (Koves, 1995. p. 20-22), I completed Heller’s calculations and consid-
eration, and extend the investigation to family X. The conclusions can be summarised as
follows.

If we use matrix P instead of matrix L for calculating the indices of family Y, replac-
ing Y'by Y" it would produce similar results as matrix L. If this exchange of matrices is
made for family X, we obtain not only similar but the same results by replacing method I
by method II. If this is done with matrix F, then X'=X"=X.

The function of the contrasting pairs is that one member relies on the proportionality
test in terms of prices, while the other in terms of quantities. The ‘balanced index’ (in
both families) produces a satisfactory situation in both respects.

A further conclusion is that the duality of volume and price indices is added to the
duality of methods I and II, and matrixes L and P. (Thus far, we have always dealt with
the price index only — in a direct way.) We can also speak of the duality of positive or
negative correlation between the volume and price relatives.

An even shorter summary is that X stands in the focus of the narrower and broader sys-
tem of ‘van Yzeren-type’ indices and the elements of the system ‘are dancing around”’ it.

5. Shall we weight the weights? Further formulae

In the first phase of ICP GK was chosen because the additive relations can be retained
by taking ‘international average prices’ to calculate the volume index. The term ‘interna-
tional average price’ seems reasonable since it is calculated as the weighted mean of the
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converted national prices. It appears that attaching different weights to the weights also
deserves recognition: the average price appears more realistic. However, the weights of
the volume indices are not the prices but the relative prices. (The relative prices of large and
small countries should be considered equal if we are to compare them by index numbers.)

In index calculation the absolute price merely ‘wears’ the relative price as a model
wears a dress. If the index expert selects a ‘good’ price and not a ‘good’ relative price, he
acts as a designer who selects the most beautiful model instead of the most beautiful
dress. Weighting in the process of averaging price weights is not the implementation of
some economic requirements but the order of the model which includes arbitrary ele-
ments as well.

The Geary-Khamis index has two shortcomings. The first one is a common property
of average-price indices: the bias due to the negative correlation between the volume and
price relatives (the so-called Gerschenkron effect). It is well-known, that L>P in case of
negative correlation. The price structure of some countries is close to the average, while
that of others is very far from it. Thus, the index of the former countries will be quasi P,
while that of the latter will be quasi L. The other shortcoming of GK can be explained
with weighting the weights.’

Of the average-price methods Gerardi’s formula (Ge) (Gerardi, 1982; Koves, 1983 a
p. 156.) embodies the principle of unweighted averaging the most consistently. The
weights of the Ge volume index come into being as a simple geometric mean of uncon-
verted unit prices expressed in different currencies. The price index is the quotient of the
value index and the volume index.

If any two-situational crossed formula (e.g. ) does not require average prices, there
may be a hidden but verifiable average price in the background. (This is shown for F by
van Yzeren,1952.) For multi-situational formulae that do not pass the average test, the a-
verage prices cannot be calculated, and they do not even exist. Only the price level is
fixed for the aggregates given in publications.

Of the average-price formulae, attention must be made of 1klé¢’s formule (Zk), which
can be calculated from a model similar to GK applying an iterative method. Here, how-
ever, weighting the weights is much more fortunate. (See Koves, 1983 b).

In Balk’s (1996) calculations, the weighted versions of X and Y also appear. (In this
case value weights referring to countries rather than weights within the weights are
used.) The unjustifiable weighting only slightly deteriorated the quality of the ‘un-
weighted’” X and Y (see Koves, 1995. p. 16.). I think I may discard these results.

6. The competition of index formulae

Table 5 in Appendix II. shows the purchasing power parities taken from the results of
the first ICP phase (Kravis et al., 1975).

So that we can assess the similarity between the results obtained by different formu-
lae, we calculated a correlation coefficient from the logarithms of the parities produced

? Suppose, we calculated volume indices from the data of many countries, which were weighted by average prices but were free
from the special bias of formula GK. If these values are plotted against the values obtained by some good index formula (e.g. EKS)
then the points will approach a convex parabola of second degree. Countries could be found with an ‘average’price structure around
the minimum point of the parabola. The special bias of the GK formula would be expressed by a declining line. Thus the joint effect
of the bias of these two kinds could be described by a combination of the parabola and the line.
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by each pair of the formulae and then subtracted their squared values from 1 (residual
component). Table 1 shows these results'® multiplied by 10°.

Table 1
Residual components referring to all pairs of the formulae, 10°(1-r*)

Formulae Symbol GK /4 X Y Total
Geary-Khamis GK - 721 565 571 1857
Walsh w 721 - 153 161 1035
EKS X 565 153 - 1 719
van Yzeren Y 571 161 1 - 733

The strikingly closest relationship is between X and Y, while GK and W are the fur-
thest apart. The last column shows the totals of the figures in each row (or column),
which reflects how similar numerical result each formulae produced in relation to the
others. The first two places are taken by X and Y.

J. van Yzeren (1987) illustrated the indices that he had proposed with a further sche-
matic example, which is similar to the one contained in Yzeren (1956). Balk (1996) cal-
culated a series of further indices using the figures of this example. Appendix II includes
some of the calculations made by the two authors. (Kéves, 1995 presents all the results
together with their residual components.)

Table 2 shows the most important ‘competition results’ of the 9 formulae, which I re-
gard as the most important ones.

Table 2
Residual components, 10°(1-r°)

Formula Y X Y’ Y’ X' X" Ge Ik
GK 665 662 854 505 848 504 589 801
Y 0 13 13 12 13 8 7
X 13 12 12 12 7 8

Y 50 Oa 51a 40b 6b
Y 49 a Oa 1b 31b
X' 49 39¢ Sc
X" lc 34c
Ge 26

It can be seen that the relationship of GK to the others is strikingly bad. We can also
see that X and Y are the closest to each other: under the given accuracy the corresponding
residual could be rounded to zero, i.e. the correlation coefficient to 1. The two rounded
residual figures which characterize the relationship between members of families X and
Y in the same position are also zero. The two zeros are shown on the diagonal line in box

' In the calculation of the coefficient between GK and W the first pair of values is: 1g8.01, 1g8.76. The value of the coeffi-
cient is: 0.9996395. This produces 721 as residual variance if multiplied by 10°.
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‘a’. The other diagonal is taken by relatively high values. This means, the one-prime
member of one family ‘does not like’ the two-prime member of the other.

Boxes ‘b’ and ‘c’ are almost identical. The one-prime members of both families show
a close relationship with formula Ge, while the two-prime members have a slightly
looser relationship with formula 7k. The ‘other’ diagonal also reflects a fairly friendly re-
lationship.

I think Ge and 7k must be taken into account in addition to X when the next applica-
tion is considered. However, in the light of the test calculations formulac X' and X"
can also be regarded as leaders. Table 3 may give some help to the consideration. (The
residuals are taken from Table 2.)

Table 3
Comparison of five price index formulae
_ Proportionality test
Formula Symbol | Residual sum | 2y of caleu i Y Additivity
lation price volume
EKS X 393 direct no no no
Gerardi Ge 800 direct no yes yes
Tklé Ik 805 iteration no yes yes
Generalised X' 1171 direct yes no no
Antithesis of X’ X" 1085 direct no yes no

The term ‘direct’ can, of course, mean a simple or a complex calculation. The nu-
merical extent of not passing the test and of the lack of additivity can also differ.

Just like in the first phase of ICP, it seems advisable to implement an experimental
phase again.

APPENDIX I
AN OVERVIEW OF THE HISTORY OF FORMULA X

1. Fisher (1922) develops an adjustment formula that guarantees circularity for three situations, which leads
to X when starting from formula L or P.

2. C. Gini (1924) creates the generalised F ( F ).

3. C. Gini (1924) constructs a general crossed formula, which gives X if the initial formula is F.

4. C. Gini (1931) publishes the results of his calculations obtained with 14 formulae, including X.

5. O. Elteté (in the Appendix of L. Drechsler’s book, published in 1962), unaware of the antecedents in 1—
4., introduces formula X by an intuitive explanation.

6. B. Szulc (1964) creates the antithesis of F and X by crossing. (Items 6-8 were published in independent
studies, which appeared at the same time.)

7. B. Szulc (1964) shows an iterative method leading to X using an intuitive reasoning (and infinitesimal
verification).

8. O. Eltet6 and P. Kives (1964) establish the minimum square property of X.

9. ICP makes the 1970 comparisons experimenting with four formulae. One of the four formulae is X,
which here gets the name EKS.

10. P. Koves (1975) gives a general overview of multi-situational crossing, and places X in this context. He
reveals the close relationship between ‘index families’ X and Y. (The symbol X originates from this paper.)

11. OECD’s official results for 1990 are produced by using the EKS formula.



12 PAL KOVES
APPENDIX II
TABLES, CALCULATIONS
1. Crossing the index formulae
Table App. 1
Two types of crossing
Test Original index Antithesis Crossed index Check of the test
Time reversal I 1 1 1
e » )2 RE 1
Ty b, — b, — =
17 1?7 1
b/t b/t 2
[f/ L
togp
I t/b
Factor reversal I’ Vv 1 1
b/t T v o2
L ", —
1 t/b

2. A numerical example

The following example has been elaborated by van Yzeren and shows fictional data of 4 countries (4, B, C, D).

Table App. 2
Zpiqj data for four countries
; i 4 B c D
A 5800 27175 1206 1396
B 5950 26 925 1234 1407
C 74 240 345200 12108 14 144
D 15570 71175 2490 2718

Source: Yzeren (1987).

Using the data of Table App 2 formulae /1/—/9/ are computed as follows:

1/

where

12/ 1%, , = 5950/5800 = 1.0259

/5/

16/

P
B

2

/4

P
PB/A

5950 +26925+1234 +1407

47 5800 +27175+1206 +1396

1

[ 5950-26925-1234-1407
5800-27175-1206-1396

=0.99829 .

)4 ~1.01184 .

1
Xp, 4= [1.00822 -(0.08916-11.3362)-(0.4425-2_2862)]1 =1.0097,

1
=26925/27175 = 0.9908 F{, , =(1.0259-0.9908)2 =1.0082 .
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1
18/ Fg/,q _ 27175-26925-345200-71175 \4 = 4.60748 Ve s = 26925 —4.64224,
5800-5950-74240-15570 5800
therefore
= 4.64224
Pl =————=1.00754 .
B/4™ 460748
1
19/ Xl‘;/A=(1.01184~1.00754)2 =1.0097 .
Table App. 3

The purchasing power parities (price indices) of currencies of four
countries obtained by different index formulae from the data of Table App. 2

Formula B/4 C/A D/A
F 1.0082 11.3362 2.2862
GK 1.0166 10.3526 2.0387
Y 1.0098 11.3689 22767
X 1.0097 11.3698 2.2760
Y’ 1.0120 11.3293 2.3062
Y" 1.0076 11.4098 2.2478
X' =F 1.0118 11.3405 2.3057
X"=F¢ 1.0075 11.3995 2.2467
GE 1.0078 11.4142 2.2543
Ik 1.0058 11.6295 2.3036

Source: Yzeren (1987), Kdves (1995), Balk (1996).

The indices F¥ not given in Table App. 3:
FY .~ =0.08916 FY p =0.4425 Ff , =5.0303

3. Two families of index formulae

Table App. 4
The comparison of families X and Y
Method Family ¥ 'Family X
Equations Name in Yzeren (1956) Name in Yzeren (1987) Direct formula
L. _
ZL ity = Method of heterogeneous groups |g-combining method X'=F
i=1
1I. Y; ! _
z Ly Y” = Method of homogeneous groups | p-combining method X"=F¢
i=1
m' _ | Balanced method lanced method 3
ZLJ,I v, _,szl/j v Balanced metho: Balanced metho x=( ’-X”)2
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4. Empirical comparison of index formulae

Table App. 5
Purchasing power parity indices in 1970 applying four formulae (United States = 1)
Count Currenc Geary—Khamis Walsh EKS van Yzeren
Y Y GK w X Y
Columbia P 8,01 8,76 8,42 8,41
France Fr 4,48 4,46 4,35 433
Federal Republic of Germany DM 3,14 3,24 3,16 3,16
Hungary Ft 16,07 15,92 15,93 15,90
India Re 2,16 2,46 2,47 247
Italy L 483 470 457 457
Japan Y 244 247 240 239
Kenya Sh 3,74 4,17 3,80 3,79
United Kingdom £ 0,308 0,291 0,291 0,291
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ON THE DEPRIVATION-SENSITIVE
MEASUREMENT OF POVERTY

OTTO HAJDU*

SUMMARY

Measuring the overall degree of poverty in a society, any poverty index is desired to de-
pend on the feeling of relative deprivation of the poor. Investigating this problem, present
paper deals with the sensitivity of the overall poverty measurement to the change in the over-
all degree of relative deprivation felt by the poor. According to the approach applied, a de-
crease in the overall degree of relative deprivation is considered ceteris paribus as a poverty
measurement reducing factor no matter what additional change occurred in the income con-
figuration of the poor. The paper discusses a poverty measure which explicitly involves the
value of an overall deprivation index of the poor and hence is deprivation sensitive in the
sense described above.

KEYWORDS: Poverty measurement; Relative deprivation; Transfer sensitivity.

In order to measure the poverty in a society of n persons with ¥;>0 (i=1,2...,n) in-
comes, we first of all need to identify who the poor are. In this identifying process the
population is split into two groups by fixing an appropriate poverty line z, which is com-
mon and given for all individuals. People with incomes not higher than (or strictly below)
this income threshold constitute 7, the g-member set of ‘the poor’. Once this subset of the
society has been distinguished, a comprehensive, brief P poverty index is needed to ag-
gregate the information about the poverty gaps of the poor.? This overall poverty index
should reflect the relative number of the poor (g,n), the distance of the poor from the
poverty line (J,) and the degree of dispersion among the poor (o) while its value is ex-
pected (but not necessarily) to fall into the [0,1] interval with P=1 when everyone in the
society has zero income and P=0 when no poor are in the society at all:
0<P=f(q,n,5,0,)<1.2 It was Amartya Sen (1976) who in his pioneering work, argued for
taking into account the feeling of relative deprivation as the o, component of poverty. In
addition, he introduced some basic axioms (reasonable requirements) to be satisfied by
any poverty index. One of these axioms is the minimal regressive transfer axiom which

1 Associate Professor, Budapest University of Economic Sciences.
2 The poverty gap is the shortfall of an individual from the poverty line.
3 The “ 7 subscript indicates that the measure concerned is evaluated for the subgroup of the poor.
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states that the poverty index should increase due to the transfer when a poor person gives
a positive amount of his (her) income to a ‘richer’ poor, who, however, remains poor
despite the transfer. Without doubt such a transfer raises the degree of inequality, but not
necessarily that of relative deprivation, which is also a straightforward aspect of the in-
come dispersion. Consequently, when an overall relative deprivation measure is involved
in the poverty index, its reduction due to a regressive transfer may occasionally, ceteris
paribus, reduce the degree of poverty. Nevertheless, despite this reducing effect, the level
of the overall poverty index does not necessarily decrease. This is the basic problem to be
discussed in this paper. Thus, the paper is structured as follows. Section 1 summarizes
the basic principles of measuring poverty. In Section 2, the deprivation impact of the
regressive transfer is investigated based on some Paul type relative deprivation measure
including a newly defined deprivation index as well. Based on these deprivation indices,
Section 3 introduces a new poverty index, which inherits the properties of the deprivation
indices applied.

1. Poverty index constructions

Let us consider a population of » persons with their Y=(1; <.<Y; <.<Y; <.<Y)
ordered discrete income distribution (¥;>0) and the corresponding P(Y,z) poverty index
the value of which indicates the overall degree of poverty associated with the z poverty
line. The following definitions are of our interest in relation with the income distribution.

— Regressive transfer. Y' is obtained from Y by a single regressive transfer if this
transfer reduces the i person’s income by a A positive amount and simultaneously gives
this income to a richer (at least not poorer) person so that Y;=Y-4 and ¥'=Y,+4 while all
other incomes remain unchanged.

— Weak definition of the poor. Any person with income less than the poverty line is
considered poor.

— Strong definition of the poor. Any person with income not higher than the poverty
line is considered poor.

— Truncated income distribution. The Y . distribution is truncated by the poverty line
if the nonpoor incomes are omitted from the income distribution.

— Censored income distribution. The Y distribution is censored if the incomes above
the poverty line are replaced by the level of the poverty line itself (Hamada et al., 1978).

Concerning the properties of poverty measures, a basic framework of eight ‘core’
axioms has been distinguished by Zheng (1997).

1. Focus axiom: the poverty measure is required to be independent of the income dis-
tribution of the nonpoor.

2. Symmetry axiom: this axiom says that the poverty measure is invariant to any per-
mutation of the income recipients.

* These axioms are ‘core’ axioms in the sense that ‘they are independent and jointly they can formulate other reasonable
axioms’ such as weak (strong) monotonicity, nonpoverty growth, monotone sensitivity, progressive transfer, normalization,
decomposability axioms, etc. For further details see Sen (1976), Takayama (1979), Thon (1979), Blackorby and Donaldson
(1980), Kakwani (1980a,b), Clark et al. (1981), Kundu and Smith (1983), Foster et al. (1984), Hagenaars (1987), etc.
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3. Replication invariance axiom: P(Y,z)=P(Y’z) whenever Y '=(Y,Y,...,Y) is ob-
tained by some replications of Y.

4. Continuity axiom: the poverty measure is a continuous function of Y for any
given z.

5. Increasing poverty line axiom: P(Y,z)<P(Y,z’) whenever z<z’.

6. Regressive transfer axiom:. P(Y,z)<P(Y’z) whenever Y’ is obtained from Y by a
regressive transfer with at least the donor being poor.

7. Weak transfer sensitivity axiom: P(Y’,z)>P(Y ’’,z) whenever Y’ and Y’ are ob-
tained from Y by transferring a A>0 income from poor person i to j and from poor per-
son k to / respectively with Y-Y,=Y,-Y,>4, Y,>Y; with no one crossing the poverty line
after the transfers.

8. Subgroup consistency axioms: considering a grouped population the poverty index,
ceteris paribus, must decrease by the decrease in the poverty level of a subgroup.

From the deprivation point of view, the so-called minimal regressive transfer axiom is
the focus of our attention in the following approach.’

Minimal regressive transfer axiom: the poverty index must increase whenever, with
other given things, a poor person gives a positive amount of his (her) income to a ‘richer’
poor, who ‘however’ remains poor despite this transfer.

A poverty index which is sensitive to the relative number of the poor and simultane-
ously insensitive to the incomes above the poverty line can be constructed applying either
the so-called truncated or the censored income distribution. In the case of the truncated
distribution P must be an explicit function of ¢ and n, while using the censored income
distribution P implicitly possesses this insensitivity property.

The most common measure of poverty is the H=g/n ‘head-count ratio’ which is the
relative number of the poor proportional to the total population. Another fundamental
poverty measure is the *income-gap ratio’ I which is the percentage shortfall of the aver-
age income of a poor from the poverty line. Its value indicates the &, distance of the poor
from the poverty line: I=1-Y%,_; r/q where r=Y/z is the relative income of the poor per-
son i, proportional to the poverty line. In addition, when o,=0, i.e. all the poor have the
same income level, the H-/ product of these two factors — termed ‘normalized poverty
value’ — is an appropriate measure of poverty.

Clearly, both H, I and H-I are completely insensitive to any change in the income con-
figuration when the average income of the poor remains unchanged. Nevertheless, creat-
ing an I, distribution-sensitive version of the income-gap ratio, it yields a distribution-
sensit7ive H-1, poverty value.® This way we get one of the basic definitions of the poverty
level.

® Any poverty index, which satisfies the minimal transfer axiom, is termed distribution-sensitive poverty measure in the li-
terature.

® The subscript o indicates distribution-sensitive measure.

" Other definitions of P applied by the literature are as follows: (i) Poverty is the normalized weighted sum of some func-
tion of the individual g;=z-Y; poverty gaps (for all ien) with the P=HI normalization requirement when there is no dispersion
among the poor at all. (ii) Poverty is the weighted average of the ‘head count ratio” and the ‘normalized poverty value’ with
weights £, and (1- E,) respectively where 0 < E, < 1 is the degree of inequality of the incomes of the poor. (iii) Poverty is the
inequality index of the censored income distribution. (iiii) Poverty is the distribution-sensitive income (welfare) -gap ratio of
the censored income distribution P=1,(Y¢). For the most important poverty indices proposed by the literature so far see e.g.
Foster (1984) and Zheng (1997).
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At this stage our purpose below is to characterize the parameter o, by measuring the
feeling of relative deprivation among the poor in relation to other poor persons, based on
some appropriate individual deprivation function.?

Deprivation function: Individual i feels d;.;= d;>0 deprivation in relation to any j per-
son with income Y> Y; and d;5=d;=0 deprivation otherwise. Any ;j person with d;>0
deprivation is considered as a reference person of i and they constitute the reference
group of i. The overall measure D of relative deprivation is some function of the individ-
ual d(Y,;) deprivation functions: D=f{d(Y;)}.

Paul (1991) argued that an aggregate index of relative deprivation had to be based on
such an individual deprivation function which is sensitive to income transfers among
those who are richer than him and satisfies the following desirable axioms.

— Deprivation axiom I: the incomes of all others remaining the same, the deprivation
of person i declines with the increase in his own income, i.e., dD(Y;)/0Y; < 0.

— Deprivation axiom 2: an increase in the income of person j causes an increase in the
relative deprivation of person i, i.e., 6D(Y;)/0Y; > 0.

— Deprivation axiom 3: the deprivation of person i increases less than proportionately
with the increase in the income of person j, i.e., 6‘2D(Y,-)/8Yj2 <0.

— Deprivation axiom 4: it Y;, Y}, Y}, ¥, and Y, are the incomes of persons i, j, k, / and
m, such that ¥; < ¥; < ¥, < ¥; < Y,,, then a transfer of income, say A4>0 from person m to
person [ will cause less deprivation to person i than the transfer of 4 from person % to j,
i.e., °D(Y)/0Y; > 0.

— Deprivation axiom 5: the deprivation of person i decreases less than proportionately
with the increase in its own income. In other words, marginal deprivation of person i in-
creases with the increase in its own income, i.e., 8*D(Y;)/0Y7 > 0.

— Deprivation axiom 6: the higher the income of person i is, the lower the increase in
the marginal deprivation is, i.e., 8°D(Y;)/ 6Y; < 0.

2. Measuring the relative deprivation of the poor

The question arising at this stage is how a regressive transfer influences the D overall
degree of relative deprivation. Let us divide the population into two subgroups: on the
one hand we have the set of people unaffected by the transfer, on the other hand we have
a two-member group of the donor and the receiver.

It is obvious that among those with unaffected incomes, the degree of relative depri-
vation remains unchanged, while between the donor and the receiver it increases. How-
ever, the overall impact of the regressive transfer is ambiguous, because some of the re-
maining individual deprivations decrease while others increase simultaneously. While
deprivations felt in relation to the donor and those felt by the receiver decrease, depriva-
tions felt by the donor and those felt in relation to the receiver increase. Besides, when

8 In accordance with Runciman’s criteria (Runciman, 1966), a person is relatively deprived of X, when: ‘(i) he does not
have X, (if) he sees some other person or persons, which may include himself at some previous or expected time, as having X,
(iii) he wants X, (iiii) he sees it as feasible that he should have X.” The relativity of the concept is introduced by (if) and (iiii),
and the feeling of deprivation is defined by (i) and (iii). Runciman’s criteria suggest that people compare themselves with some
reference group within the society rather than with the whole society. Those people to whom person i compares himself consti-
tute the reference group i.
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the income rank of the donor or the receiver changes, the reference group of the donor
will broaden and the reference group of the receiver will narrow. Altogether, as a joint
result of these factors, the overall degree of relative deprivation can either increase or
decrease.

Now with the reference group of a poor person defined, several methods can be ap-
plied for measuring the overall degree of relative deprivation.

Firstly, let us define the deprivation function felt by person i with respect to person j as

diy = (Y,/'/Yi)l/ﬂ‘ 1
and the relative deprivation of person i as
D(Y) = (Uq) X dig

where >0 is the deprivation aversion parameter.” Then, the Paul-index of the relative
deprivation, which satisfies all the deprivation axioms listed previously, is as follows'

Dy = (Ugq) Z%1 D(Y).

As fincreases, the degree of the relative deprivation of the society decreases.

While characterizing the relative deprivation of the poor, it is a serious disadvantage
of index Dy that it is not defined for zero incomes, although this is a realistic situation
among the poor. Furthermore there is no upper limit to express an extreme degree of be-
ing deprived, but D(4=0 when all incomes of the poor are equal.

Considering the case of a regressive transfer — as a consequence — the Paul-index al-
ways indicates an increase of the overall degree of relative deprivation and hence Dy
satisfies the Dalton-Pique principle of transfer. This is because the rising effect felt in
relation to the receiver of the transfer dominates the reducing factor felt in relation to the
donor, and the rising effect felt by the donor dominates the reducing factor felt by the
receiver.

On the other hand — as it has been investigated in the literature — a relative deprivation
index does not necessarily increases as a result of the regressive transfer. So it is, from
this point of view that we will discuss further on a relative deprivation index which is
inversely related to the Paul’s function and allows the deprivation rising factor to domi-
nate the reducing factor and hence sometimes indicates a decrease rather than an increase
in the overall degree of relative deprivation.

For this reason let us consider alternatively the

diy = (1- Y/V)*

deprivation function (£>0) which is defined for zero Y; incomes as well. Using this func-
tion, the relative deprivation of person i is

oY) = (Uq) X diy

% Recall that for d,; , ¥, < Y.
'\We do not use the Chakravarty-Chakraborty (1984) general relative deprivation index here, because it does not satisfy
the deprivation axioms 3-6.
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and the overall measure is
Op=[ (Ug) X1 O(Y) 1.

Obviously, 0<Q»<(q-1)/q with Q=0 when all the poor have equal incomes and
O»=(g-1)/q when there is a perfect inequality among the poor. Index Q4 can also be
interpreted as the average proportion of the individual incomes which is not shared by the
deprived poor.

Index Oy satisfies the deprivation axioms 1-2 for £>0, axiom 3 for £>(0<c1<1), ax-
iom 4 for #>(0<c,<1), axiom 5 for 0<p<1 and axiom 6 for 0<4<0.5 and g>1. As S ap-
proaches infinity, Oz becomes zero.

From the point of view of the regressive transfer the following properties of Q4 can
be summarized.

— O always increases when the donor is the poorest and the receiver is the richest
among the poor because there is no reducing effect in this case at all.

— A reduction in someone’s deprivation felt in relation to the donor always dominates
his (her) increment felt in relation to the receiver.

— Assuming £=1 unit deprivation aversion, the fall and rise in the deprivation of the
receiver and the donor felt respectively in relation to a common reference person equalize
one another. Hence, in this case, the change of O, will be a decrease when the decrease
of deprivation felt in relation to the donor dominates the joint effect of the remaining
increasing factors, namely the deprivation felt by the donor in relation to nonrichers than
the receiver, and felt by nonrichers than the receiver.

— Assuming £>1 deprivation aversion, the reducing factor felt by the receiver exceeds
the rising factor felt by the donor in relation to the reference persons of the receiver and
the reduction in someone’s deprivation felt in relation to the donor becomes more domi-
nant to his/her increment in relation to the receiver.

— Assuming 0<f<1 deprivation aversion, the reducing factor felt by the receiver is
dominated by the rising factor felt by the donor in relation to the reference persons of the
receiver. Meanwhile, the reduction in someone’s deprivation felt in relation to the donor
becomes less dominant to his (her) increment in relation to the receiver.

3. Poverty indices based on Paul-type deprivation measures

At the outset let us consider the »; <'r, <'... <'r, truncated distribution of the relative
incomes and define the'!

weighted average deprivation of these relative incomes felt in relation to the unit poverty
line, where N=g(g+1)/2 means the sum of the (¢+1-j) weights and 2<0.? This index
represents the overall degree of being deprived among the poor, where all the reference
persons have an income level corresponding to the poverty line. Clearly 1/r, is the

1 As earlier defined, r=Y/z.
12 Obviously, this is a slightly modified version of the Paul’s deprivation index.



MEASUREMENT OF POVERTY 21

weighted harmonic mean and r(, is the weighted arithmetic mean of the relative in-
comes. In other words, 1/ry is a deprivation preserving representative (average) relative
income, which preserves the r(;) degree of the relative deprivation felt by the average
income level in relation to the poverty line.

Furthermore, let us consider the

1-0p

complement of index O, termed ‘relative satisfaction’ > Apparently 1-0, represents the
proportional amount of income of the richer poor owned by the deprived persons in an
average sense. Based on this relative satisfaction we specify the following H, type in-
dex which depends on the overall degree of the relative deprivation felt among the poor:

Py =Hlpy=H-[1-(Urp)" (1- 0y ]

where £0.

Recalling the interpretation of 1-Qy;) and 1/r(), the meaning of the (1-Q))/r) quan-
tity is the proportional satisfaction of the ‘representative deprived poor person’ who is
deprived of the deprivation-preserving relative income level. So, 73y represents a depri-
vation gap-ratio in relation to the unit poverty line.

Unfortunately Pz is not defined for zero incomes. However, this problem can be
eliminated by choosing £<0 values for which (s, is the 1/4-order moment of the rela-
tive incomes and is defined for zero incomes as well.

Obviously, 0<Psp)<1 and 0<Pzq<1 with Psq=1 when each member of the society
has a zero income and Psq=P(50=0 When there are no poor in the society at all. In ad-
dition, ceteris paribus, the higher the weighted (parametric) average of the relative in-
comes is, the lower the degree of poverty is, and the higher the overall relative depriva-
tion among the poor is, the higher the level of poverty is.

Since 1/r(s0) and r(x.05 always decrease as a result of a regressive transfer, this dec-
rement — depending on the value of - can dominate a simultaneous decrement of Q. So
choosing an appropriate value for g (putting more weight on the lower tail of the income
distribution) an increment of P4 is expected in the case of a minimal regressive transfer.

Apparently index Py satisfies the focus, symmetry, increasing poverty line and trans-
fer sensitivity axioms, but it is not continuous at the poverty line level and it is not repli-
cation invariant.* Finally, its deprivation-sensitivity (similarly to the problem of the re-
gressive transfer) may conflict with its subgroup consistency.
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STOCK RETURN DISTRIBUTIONS:
A SURVEY OF EMPIRICAL INVESTIGATIONS*

JOZSEF VARGA'

SUMMARY

In this paper we give a brief survey of the empirical investigations of the distribution of
stock returns and some detailed discussion of Hungarian and German stock returns as well as
the DAX using refined methods. As a conclusion the stable law hypothesis for the stock re-
turns is rejected and procedures requiring much weaker distributional assumptions are sug-
gested instead of the more traditional techniques.

KEYWORDS: : Pareto-distribution; Extremal value theory; Tail index.

Financial researchers have long been interested in studying the empirical distribution
of stock returns. This interest can be explained by the fact that the return distribution has a
direct bearing on the descriptive validity of theoretical models in financial economics.

A still open debate concerns the analysis of the asymmetry of return distributions.
The issue is relevant for portfolio theory and management, because of the importance of
the distribution of stock returns in designing profitable investment strategies. The im-
portant role of skewness in explaining security returns is demonstrated by Jean
(1971,1973), and Levy and Sarnat (1972). Several researchers (Samuelson, 1970; Rubin-
stein, 1973) argue that in order to ignore the third and higher moments, at least one of the
following three conditions must be true:

(7) The return distribution has negligible variation, therefore any moments beyond the
first are zero.

(if) The derivatives of the applicable utility function are zero for the third and higher
moments.

(iif) The asset returns have normal distributions, or the investors’ utility functions are
quadratic.

Some researchers support the use of quadratic approximation for utility functions in
practical problems, assuming that the risk taken by the investor is small compared to his

* The article was written in the framenwork of T20451 research program of Hungarian Scientific Research Fund (OTKA).
! Associate Professor, Janus Pannunius University, Pécs, Hungary.
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total wealth. Others, however, remain skeptical of its application. Hanoch and Levy
(1970) point out that the quadratic utility function implies increasing absolute risk aver-
sion (which is contrary to the normal assumption of decreasing absolute risk aversion).
As a consequence of these investigations more attention has been directed to the exis-
tence and importance of skewness in portfolio selection. In the case of restricting the in-
vestment decision to a finite time interval, portfolio selection based on the mean-variance
approximation becomes inadequate and higher moments become more relevant
(Samuelson 1970). Jean (1971, 1973) derives the risk premium for higher moments simi-
lar to that for the two-moment case, extending portfolio analysis to three or more pa-
rameters. Empirical studies show that the three-moment CAPM fits the return distribu-
tion better than the two-moment model (Kraus and Litzenberger 1976). Markowitz
(1991) finds that the mean-variance model may approximately maximize expected utility
for relatively small deviations in rates of return even if distributions are not normal.

Stable distributions have often been used to explain the stochastic behaviour of stock
prices because of the following statistical properties: (/) only stable distributions have
domains of attraction ( generalized central limit theorem), and (2) stable distributions
belong to their own domain of attraction (stability). These properties are consistent with
economic price theory and capable of explaining the observed leptokurtosis and skew-
ness in return distributions.

The logarithm of the characteristic function (p(t) of any stable random variable X is:
logqu(t)zlogE[e“X ]=i5t— y|t|“[1 —iﬂsgn(t)tan(air/Z)], where (a,,7,6) are the four parameters
that characterize each stable distribution.

In the above formula a<(0, 2] is the exponent, pe(-w, »)is the skewness index,

7 (0, »)is the scale parameter, and & e (o, «) is said to be the location parameter.

When « =2, the stable distribution reduces to normal. As o decreases from 2 to 0,

the tail areas of the distribution become increasingly ‘fatter’ than that of the normal.
When «e(l, 2), the stable distribution has a finite mean given by &, but when «<(0, 1],
even the mean is infinite. The parameter p measures the symmetry of the stable distribu-
tion; when g =0 the distribution is symmetric, and when g <0 (or 4> 0) the distribution
is skewed to the left ( or right). When g=0 and «=1 we have the Cauchy distribution,
and when a=1/2, g=1, 6=0, and y=1 we have the Bernoulli distribution.

Detailed description of stable laws can be found in Feller (1971) and DuMouchel
(1971). Discussions of their applicability in economic analysis are in Mandelbrot (1963),
Fama (1965) and McCulloch (1978).

The following part of this paper is organized as follows. Section 1 summarizes the re-
sults of previous discussions as well as the methods used for investigations. In Section 2
some more detailed discussion is presented analysing the appropriateness of stable laws
for German and Hungarian stock returns using refined methods. The last section provides
concluding remarks.

1. Methods and results of previous discussions

Stable laws other than the normal distribution share the features of fat tails and high
peak at the mean (leptokurtosis) observed in data. Stability under addition seems to be a
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necessary property for daily, weekly etc. data when succesive high frequency price
changes are assumed to be independent and identically distributed random variables. The
reasoning outlined in the literature seemed to be so persuasive that researchers accepted
the stable laws as evidence without the further testing of fit. Teichmoeller (1971) and
Simkowitz and Beedles (1980) examined stock returns, McFarland, Pettit and Sung
(1980) and So (1987a) investigated exchange rate changes, Cornew, Town and Crowson
(1984) and So (1987b) studied futures returns without the testing of fit.

Some indications for the violation of the stability-under-addition property expressing
itself as time dependence of a over daily, weekly etc. data motivated others to query the
stable law hypothesis (Hsu, Miller and Wichern 1974, Upton and Shannon 1979, Fried-
man and Bandersteel 1982, and Hall, Brorson and Irwin 1989 ).

Despite the a priori plausibility of stable distributions, several empirical studies have
found some evidence against the hypothesis that stock returns can be characterized by
stable distributions (Officer 1972, Blattberg and Gonedes 1974, Hsu, Miller, and
Wichern 1974). Most of these studies have been restricted to the symmetric case because
the parameter estimation as well as the economic analysis have been considerably facili-
tated when g =0 . More recent investigations by Simkowitz and Beedles (1980), Rozelle
and Fielitz (1980) and Fielitz and Rozelle (1983) have shown, however, that empirical re-
turn distributions are in most cases significantly skewed and only the asymmetric stable
laws can be used as probability models of stock returns. Peccati and Tibiletti (1993) sug-
gest a possible reading-key to the interpretation of the skewness of stock return distribu-
tions. This key relies on the fact that the asymmetry of a sum of random variables de-
pends not only on that of the random addenda, but also on their dependence structure.
The conclusion of the empirical investigations on the skewness of stock return distribu-
tion is that the introduction of the asymmetry in the mean-variance framework serves as
a useful tool for describing the ex-post equilibrium of the financial markets; however, it
does not seem to be a proper ex-ante tool for selecting profitable portfolio strategies.

Akgiray and Booth (1988) investigate the stable-law hypothesis for stock returns dis-
cussing the empirical tail shapes instead of testing the overall fit of stable distributions to
data. This approach is based on the notion that the tails of stable distributions and finite-
variance distributions are distinctly different. (The rate at which the tail probability
Pr(]x| > n) converges to 0 as n—w is proportional to »* .) For infinite-variance stable dis-
tributions k<« <2 and k>2 for finite-variance distributions.

The analysis of tails relies on the following result of the extremal value theory: con-
sider a stationary sequence of independent and identically distributed random variables
X, X,....,X, and define the order statistics

M,:max (X1 ,Xz ..... X,,) . /1/

As it can be shown, the limiting distribution of A, is appropriately scaled and con-
verges to one of the max-stable distributions (for details see Leadbetter et.al., 1983).

The relevant distribution is fat-tailed without finite endpoint given by the cumulative
distribution function

0 i x<0
Flx)= 12/
) { exp(—x_a) if x>0
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This means that Pr{a,(M,-b,)<x} converges (weakly) to F(x)with normalizing con-
stants a, and b,. The characteristic exponent of a stable distribution coincides with the
tail index & of the limiting extremal value distribution F(x). Taking into account that the
tail index is not restricted to the interval (0, 2] but may assume any positive value, the
characteristic exponent estimated by the fractile method (or other methods) may not co-
incide with the tail index when the underlying distribution is not a stable one.

ARCH processes may obey limit laws characterized by indices greater than 2. De
Haan et al. (1989) show how the tail index depends on the parameters of ARCH proc-
esses. As an other example, the Student ¢ distribution converges to a limiting extremal
distribution with tail index identical to the number of degrees of freedom. It means that
the tail indices for the Student family extend from 1 to infinity. All these alternatives are
nested in the tail estimation procedure. The relationship between the number of existing
moments and the tail index also gives some useful information for the analysis. All mo-
ments smaller than the tail index exist, whereas higher moments exhibit do not converge.

Studies of proposed estimation techniques for the tail index a have favoured the esti-
mator introduced by Hill (1975) as the most effective one. This estimation procedure
gives a consistent estimate of the inverse of a by calculating :

1 n
yu=lay :;Z[logx(i)—logx(m)], /3/
i=1

where n is the sample size, m is the number of observations located in the tail of the dis-
tribution and the elements of the sample are in descending order:

X(1) 2 X(2) 2 w0 Z X(g) Z oo 2 X() «

It can be shown that the variable (v, -y Wm follows asymptotically normal distribu-

tion with zero mean and variance »?. This result can be used to test the hypothesis of
identity of limit laws across stocks as well as the equality of lower and upper tails in the
same sample. The main problem connected with the application of tail index estimations
is the decision about an appropriate tail size, i.e. determining the number of observations
m used in the calculation of ¢y . The choice of tail size m necessarily involves judgement
or maintenance of a specific hypothesis on the true . The higher (lower) « itself is, the
thinner (fatter) the tails will be and the fewer (more) elements will belong to the tail re-
gion. One can realize that choosing a too large value for m will result in a contamination
of the tail region with elements of the central parts of the distribution when the true o as-
sumes a relatively high value.

Tail index estimation has only recently been applied in the financial literature. Ko-
edijk, Schafgans and de Vries (1990) and Kdhler (1993) analyse European exchange
rates quoted against the US dollar. Koedijk et al. cannot reject the hypothesis of a tail in-
dex within the realm of the stable laws while Kdhler’s estimates lie within the interval 3-
5 allowing rejection of « <2. Dewachter and Gielens (1991) point to biases in the esti-
mates of Koedijk et.al. and report upward corrected tail indices. Akgiray, Booth and
Seifert (1988) and Koedijk, Stork and de Vries analyse Latin-American black market ex-
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change rates. In the study of Akgiray et.al. (1988) a less efficient maximum likelihood
estimator was used giving values within the interval 0.5 to 7. Koedijk et al. revised the
results using the Hill estimator for the same data. The revision resulted a narrower inter-
val of a values (about 1.2 to 3.2). Koedijk and Kool (1993) investigate the East European
exchange rates against the US dollar finding « values within the interval (2, 3). The stud-
ies of US and German stock prices performed by Akgiray and Booth (1988) and Akgiray,
Booth and Loistl (1989) respectively were based on maximum likelihood estimation. Jen-
sen and de Vries (1991) found the « values in the range of 3.2 and 5.2 considering daily
returns of 10 US stocks.

The next section of the paper analyses the appropriateness of stable laws for German
and Hungarian stock returns. Data used for the analysis cover the period from 1 January,
1988 to 9 September, 1994 of thirty of the most frequently traded German stocks form-
ing the DAX share price index and the period from 6 January, 1993 to 31 August, 1995
for the most frequently traded Hungarian stocks (Lux and Varga, 1996).

2. Analysis of return distributions for major German and Hungarian stocks

Returns are calculated as differences of the logarithms of daily closing prices. First
chi-squared tests with 10 and 25 equiprobable cells are applied to test the fit of the esti-
mated distributions. The 25-cell test for the German individual stocks rejects the stable
Paretian hypothesis in 12 (16) cases at 1 percent (5%) significance level, whilst for the
DAX index the hypothesis is not rejected.

(Nearly the same results have been obtained for the Hungarian stock market, but the
sample is not as large as the German one, therefore the inference may be questionable).
The 10-cell test even rejects 8 more cases at 1 percent and also rejects the stable distribu-
tion for the DAX at 5 percent level. Some of the rejections of the 10-cell test may be due
to certain non-robustness against some slight misspecification of the location parameter
o and therefore the 25-cell variant may be considered more reliable. The interpretation of
this standard test is ambiguous: partly because for about one third of all cases the stable
laws are rejected at 1 percent level, and partly because the results also show that many of
the empirical distributions seem to be described quite well by stable distributions. The
computational results confirm the picture available from many other previous studies that
there is at least some overall similarity in the shapes of empirical distributions and that of
the stable distributions and the estimated characteristic exponents lie in a relatively lim-
ited interval around 1.5.

As a counter-check the tails of the empirical distributions are considered. To investi-
gate whether upper and lower tails are identical, the Hill-estimator was used to the lowest
and highest 5 percent of observations. Point estimates denoted by o and ¢ for German
stocks forming the DAX and the most often traded Hungarian stocks were calculated.
The test of hypothesis & = ¢ relies on the approximate normality of 1/, . As a conse-
quence, the sum

R e R
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follows chi-squared distribution with two degrees of freedom, and m is the number of
observations located in the tail of the distribution as in /3/ (af =y? /m) . The results of the

computations show that in all cases there exists a broad range of hypothetical « values
for which the hypothesis a" = « is not rejected. Simultaneously it is obtained that o >
o in 25 out of 30 cases for German stocks. This result could raise doubts about the ap-
propriateness of the assumption of identical tail behavior on the left and right tails of the
distributions. To make this point clear a simple symmetry test can be used. The hypothe-
sis a" = o for all stocks implies

Pr(a"> o)=Pr(a’ < a)=0.5.

The number of k observations with &' > o under the hypothesis o = o follows a bi-
nomial distribution B(30, 0.5). Only individual stocks are considered because the DAX is
a linear combination of its constituent elements. The probability of observing 4 <5 or

k<25 under Hy,: o =a 1is only 0.003. It tells us that a significant asymmetry be-

tween upper and lower tail indices seems to exist considering the 30 stocks as a whole.
The ‘mini-crash’ in October 1989 (the Gulf crisis, the Russian putsch) may be responsi-
ble for this asymmetry. Omitting relevant data and recalculating the upper and lower 5
percent tail indices reduces asymmetry and gives a statistically insignificant result. This
means that the asymmetry between left and right tails was caused by an extreme event.
This extreme event affected all stocks in a rather uniform way ( individual stocks fell by
6 to 25 percent and the DAX declined by 13 percent that day). The conclusion that no
systematic differences in the extremal behaviour of left and right tails exist can be ac-
cepted. To obtain the point estimates and some insight into variation with sample size,
the two-sided Hill-estimator was computed for the stocks and the DAX and BUX at tail
sizes of 15, 10, 5 and 2.5 percent. The results for the German market are shown in Table
1. Monte Carlo simulations show that the 15 percent tail size would be appropriate for
stable family members with characteristic exponent 1<a <2 , whilst the thinner tails
would apply to Student distributions with 3 to 5 degrees of freedom. The point estimates
are either rather uniform using different choices of the number of tail observations or tend
to increase slightly. It can be seen that the point estimates are outside the region characteriz-
ing the stable distribution family in all cases. Even if the point estimates and confidence in-
tervals given in Table 1 form already strong evidence against the Paretian model, it seems
useful to investigate whether the different tail sizes chosen are all appropriate or not.

It is interesting to test whether the respective tails really follow an extreme value dis-
tribution of type /2/ with the estimated parameter . Under distribution /2/ the random

Xi+1)

variable u; =a-i-log—"- follows exponential distribution with origin 0 and parameter 1,

)

Le. Exp(x;0, 1)=l-exp(-x), where ()2 x()>...x()2 - x(,) denote the m largest observa-

tions and o is the parameter of the distribution /3/ (see Hill, 1975). The appropriateness
of the tail size can be tested by performing the goodness-of-fit test for u;. The rejection of
the exponential distribution for u; implies the rejection of convergence of the original
sample to the limit law at the tail sizes considered. Standard chi-squared test with 20, 16,
10 and 8 equiprobable cells has been implemented for this test procedure. Only very few
cases led to the rejection of the exponential distribution.
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In most cases cell frequencies are very close to their hypothetical values have been at all
tail sizes considered, hence good convergence to the extreme value distributions can be
accepted. To demonstrate the difference in prediction of extremal events, exceeding
probabilities per year for certain threshold values were calculated using the estimated
stable distributions as well as the semi-parametric tail index estimates. The results for the
DAX using the estimated stable parameters & = 1.737 and ¢ = 0.651 are summarized in
Table 2.

Table 2
Annual exceeding probabilities
_ _ Stable d. Number of observations
I 59=2.964 @504=2.622 with as=1.737 in data
[#>0.006 0.5254 0.8734 0.7544 6
[>0.10 0.1101 0.2372 0.4405 1
[#>0.15 0.0323 0.0834 0.2329 0
[#>0.20 0.0136 0.0396 0.1479 0

Exceeding probabilities are calculated from Deckers and de Haan’s upper quantile estimation formula /4/, stable law
probabilities are obtained by interpolation from Du Mouchel’s tabulation using the scale parameter ¢ = 0.651 (obtained for
DAX), and for comparability o = 0 is assumed.

For simplicity of comparison o = 0, i.e. the symmetry is assumed. In the case of esti-
mated stable distribution, the probability of at least one extreme return exceeding in ab-
solute value a certain threshold is computed by interpolation using DuMouchel’s tabula-
tion (DuMouchel, 1971). For the semi-parametric estimation procedure the consistent
estimator of upper quantiles proposed by Decker and de Haan (1989) has been applied.
This estimator is given by:

feem )" )
x}’ = 2pn (1 _2 ) (x()zfm/Z) _'x(nfm))-f_ x(nfm/Z) 4 /51

where x, denotes the p-quantile, & is the number of observations per year (here it is 250,
the number of trading days per year), n and m are the sample size and the number of ob-
servations in the tail region respectively, and vy, is the inverse of the tail index estimate
o, . Given the x, value, the probability can be obtained by solving equation /5/. Signifi-
cant differences in the valuation of the most extreme events exist. As an example, the
probability of absolute returns exceed the level of 0.20, is equal to 0.1479 under the sta-
ble law hypothesis (it was not rejected by the goodness-of-fit test). Considering the lower
one of the tail index estimates, a; 50, =2.622, the corresponding probability is 0.0396, and
for asy, = 2.964 this probability is 0.0136. If the stable law hypothesis holds, returns of
this magnitude are expected to occur once within six to seven years, while the Hill tail
index estimates predict occurence of such large absolute returns only once within twenty-
five or even once within seventy-five years. This example shows that conclusions drawn
from the stable model concerning large absolute returns are misleading.

The point estimates of the various stocks for a given tail size lie within a relatively
limited range. Any inference related to the homogeneity or heterogeneity with respect to
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the likelihood of extreme returns across stocks is of paramount interest to questions of
risk management and portfolio selection. In order to answer these questions the identity
of limit laws has been tested. Formally it means the test of hypothesis
o, =0, =...= 04 =0 . Using normality of 1/ ay the statistic

30

0=Y(a/ay,;~1fm 6/

i=1

is approximately chi-squared distributed with 30 degrees of freedom under the null hy-
pothesis of identical a values. The test results show that the hypothesis of identical ex-
treme value distributions cannot be rejected.

Table 3
Uniformity test of limit laws across stocks
Tail size 15 | 10 5 2.5
percent
Lower bound 2.460 2.629 2.699 2.618
Upper bound 2.722 3.089 3.364 3.610
The lower and upper bounds determine the intervals of a-values for which the hypothesis a; = a, = . . . = a3 cannot be re-

jected at 1 percent level.

The analysis of extreme value distributions confirms that there are no stocks with
more pronounced inclination for extreme changes than the average. This result may sug-
gest that macroeconomic shocks may have similar impacts on the formation of their re-
turns.

3. Conclusions

This paper gives a survey of the empirical studies investigating stock return distribu-
tions and the detailed analysis of the most recent results for the main German stocks and
some conclusions of the investigations for the Hungarian stock market. It has been found
that the stable model seems to fit well for most of the stocks when the standard good-
ness-of-fit test was applied. Counterchecking this result with a semi-parametric analysis
of extreme value distributions led to the rejection of the stable law hypothesis. These
findings are in accordance with the results reported in the literature indicating that em-
pirical distribution shapes of stock returns are similar to the Pareto-Levy distributions at
first sight, while refined methods of analysis point out that they are generated by other
distributions. Stable distributions make theoretical modelling difficult. (Closed form ex-
pressions for the density functions of stable random variables are available for only three
special cases: the normal, the Cauchy and the Bernoulli distributions.) Standard finance
theory almost always requires finite second moments of returns, and often finite higher
moments as well. Stable distributions also have some counterfactual implications. First,
they imply that simple estimates of the variance and higher moments of returns will tend
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to increase as the sample size increases, whereas in practice these estimates seem to con-
verge. Secondly, they imply that long-horizon returns will be just as non-normal as short-
horizon returns. (Long-horizon returns are sums of short-horizon returns, and these dis-
tributions are stable under addition). In practice the evidence for non-normality is much
weaker for long-horizon returns than for short-horizon returns. We suggest that returns
should be modelled as drawn from a fat-tailed distribution with finite higher moments,
such as the ¢ distribution, or as drawn from a mixture of distributions. The return might
be conditionally normal, conditional on a variance parameter which in itself is random.
Then the unconditional distribution of returns is a mixture of normal distributions, some
with small conditional variances that concentrate mass around the mean and others with
large conditional variances that put mass in the tails of the distribution. This yields a fat-
tailed unconditional distribution with a finite variance and finite higher moments. Since
all moments are finite, and long-horizon returns will tend to be closer to the normal dis-
tribution than short-horizon returns just as the the Central Limit Theorem implies. The
most convenient and widely acceptable paradigm postulates that returns are normally dis-
tributed which means that asset prices follow lognormal distributions. Both modern port-
folio theory and the Black-Scholes methodology of pricing derivative assets are founded
on such a paradigm.

The uncertainty of speculative prices, as measured by the variances and covariances,
are changing through time. Explicit modelling time variation in second- or higher-order
moments is also proposed as an alternative to the analysis. One of the most prominent
tools that has emerged for characterizing variances is the Autoregressive Conditional
Heteroskedasticity (ARCH) model of Engle (1982) and its various extensions. Since the
introduction of the ARCH model a lot of research papers applying this model strategy to
financial time series data have already appeared.

The randomness of asset price changes hypothesized by the Efficient Market Hy-
pothesis (EMH) naturally leads to questions about the behaviour of the variance of
such changes. If price changes are induced by changes in information, can shocks in
fundamental factors affecting the economy explain the price volatility? Or, is the
variance of price changes due to other factors? The literature of this topic documents
that prices are too volatile and although this evidence does not imply rejection of the
EMH, it raises the question of what factors other than fundamental shocks could ex-
plain such evidence of high volatility. A nonlinear deterministic methodology, cha-
otic dynamics, as an alternative to linear stochastic models can clarify the relation be-
tween price variability and speculation as well as explain why the empirical studies
of the time series properties of asset prices are ambiguous and inconclusive. Baumol
and Benhabib (1989), and Boldrin and Woodford (1990) used various single variable
chaotic maps as a metaphor to illustrate the intellectual possibilities of the determi-
nistic approach.

Another finding of the analysis was that the uniformity of extreme value distributions
across the sample indicates a high degree of cooperation among the German firms form-
ing the DAX index, and one may conclude the same on some lower level for the stocks
forming the BUX. This is the reason for reporting only the computational results of the
German market analysis. It is also likely that the differences in results between previous
and present investigations are caused by the previously used less efficient methods. (As
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some examples: Akgiray, Booth and Loist! (1989) found tail indices in the range (3, 13),
Lux and Varga (1996) reported the interval (2, 4)).

One may conclude that the uniformity of limit laws may be a more general phenome-
non and it is worth searching for the reason of this behaviour.
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THE ROLE OF INTERNATIONAL COMPARISONS
IN THE HUNGARIAN STATISTICS

VERA NYITRAI

SUMMARY

International comparisons have had a long tradition in Hungarian CSO since its founda-
tion. The autor’s aim is to draw the attention of the readers to the growing importance of the
participation in the multilateral comparisons directed by different international bodies and at
the same time to continue the traditional bilateral comparisons which have a special role
from the point-of-view of the users. Recommendation of using models, underlining the user-
friendly publication, finding the most suitable topics and partners are also presented in the

paper.

KEYWORDS: Multilateral international comparisons; ICP; Bilateral comparisons.

Being a small and open country, international comparisons have had a long tradition
in Hungarian statistics. Karoly Keleti, the founding father of the Hungarian Statistical
Office introduced an independent statistical service in our country which meant the be-
ginning of not only the collection and aggregation of the most important economic and
social data of the country, but also of their comparison to the published data of some
more developed countries. This process has continued during our century as well.

The Hungarian Central Statistical Office (HCSO) has played a significant role in the
programmes of different international statistical organizations both in the Eastern and in
the Western parts of Europe; as well as in the scope of the UN Statistical Commission
and in its regional bodies. This means that Hungarian statisticians have taken part in
international multilateral comparisons started and directed by UN statistical or other
bodies. For example HCSO is one of the first 16 countries which began the International
Comparison Project at the end of the sixties; Hungarian demographers have taken part in
the programme of the International Statistical Institute which has dealt with several im-
portant topics of the demography since the end of the previous century.

In the practice of the HCSO, not only multilateral international comparisons have
been on the agenda, but several bilateral economic comparisons have also been initiated
by the office. These kinds of comparisons have had an important side-effect on the Hun-

! Doctor of economic sciences, honorary professor.
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garian statistics. | am trying to draw the readers’ attention to the idea of bilateral com-
parisons, because based on my several decade-long practice, it seems clear to me that
from the point of view of our users these can give more practical results than most multi-
lateral comparisons in which the Hungarian data are at the lower part of the countries’ list
and it is very difficult to interpret the factors influencing our special situation. It “how-
ever’ has to be emphasized that bilateral comparisons have never replaced the multilat-
eral ones.

Let us see an outstanding example: in the seventies, Austrian and Hungarian indus-
trial statisticians performed a productivity comparison. This was detailed according to
industrial branches and aimed to compare primarily those kinds of activities which could
be found in both countries. During the bilateral work, statisticians of both countries had
an opportunity to get acquainted with the statistical methodology used in the partner-
country. Analysing the results made it possible to indicate the effect of the different
methods used in the interested countries to the final data and to eliminate or reduce — if
possible — some disturbing factors. This procedure cannot generally be adopted by multi-
lateral comparisons especially in cases when one statistically developed country is
charged with the co-ordination of the comparison and the common method is only more
or less (in many cases less) acceptable to some participants.

The history of the international statistical comparisons (both multilateral and bilateral
ones) would need a more detailed analysis. The aim of this very short introduction was to
illustrate the Hungarian traditions in this respect and — if possible — to arise the interest of
the reader.

1. The present situation

At the end of the 20" century, macroeconomic and social processes are becoming
more and more globalized, which means there is an urgent need to elaborate one or more
new ‘scenarios’ in order to study the place and role of the country in the world. These
scenarios depend on the attained economic and social levels of the country.

In the case of Hungary international comparisons could be very useful for the deci-
sion-makers, especially in this transition period of ours when preparing the country for
the EU membership.

The HCSO has tried several experiments in this field during the last decade. In my
opinion the most important steps have been the following.

— Yearbooks, monthly bulletins and some special publications contain regular interna-
tional data in aggregated forms. These kinds of information make it possible for scientific
researchers to compare, and analyse the Hungarian situation in Europe or in the world. It,
however, has to be mentioned that the degree of comparability and the effect of some
distorting factors cannot be found out from the very aggregated data — as we have seen
during the last years. Some of the users of our data have had the courage to compare
several kinds of information with rather different contents (that means the courage of the
blinkers-forge-man!). In my opinion, publishing data of foreign countries, country-groups
or regions cannot replace analyses made by statistical experts. Data publication is a nec-
essary step but not a sufficient one.
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— Some interesting comparisons have appeared based on the 1990, 1993 and recently
the 1996 rounds of the International Comparison Programme (ICP) of which the Purchas-
ing Power Parity (PPP) is the most important component. With the help of PPP it has
become possible to eliminate the differences of the price systems of individual countries
and the comparisons are more realistic than with the use of official exchange rates.
Though PPP is not a method without any possible distorting factors,? still in my opinion,
it is the best among the world-wide used methods nowadays. This more than 30-year old
and regularly renewed programme is suitable for comparing the economic performance
of our country with that of others.

This programme has had a growing world-co-ordinator role during the last decade
(relying on professional participations of interested countries). At the same time, how-
ever, it must be mentioned that the standard of quality of ICP work was disputed by the
thirtieth session of the UN Statistical Commission (1-5 March, 1999) and different opin-
ions were presented on factors influencing the credibility of the ICP, especially in some
details. Several important new recommendations were accepted which could make this
programme more useful, among others: ‘It is important to provide greater transparency, to
define the role of National Statistical Offices and to ensure that there is a proper co-
ordination among regions and between regional co-ordinators and participating NSO-s.”

Without any doubt ICP does have some limits in analysing details (for example: real
consumption of several products) but nowadays this is the most significant and most
frequently cited international comparison which can be forecasted and made up-to-date
by the users. The new recommendations adopted at the thirtieth session of the UN Statis-
tical Commission can help in refining the results. My personal opinion is that the role of
the so-called bridge-countries (linking one region’s data with those of another region)
must not be underestimated. According to this interpretation, bridge-countries can con-
nect the more or less homogeneous parts of the world with other ones. For example Aus-
tria is a typical example of ‘bridge-making’ between the Eastern and Western parts of
Europe. The use of several ones is better than using only one world-co-ordinator country.
(This was the first step of the ICP in the USA.)

— During the last years a few bilateral and multilateral comparisons have been pub-
lished by the HCSO, but regarding their topics one cannot recognize any kind of consis-
tent priorities. | suppose | am not mistaken in stating that the topics of these international
comparisons depended primarily either on the interest of some heads of departments or
on the statistical interest of several experts of the HCSO. | am sure that this is not a mis-
conclusion only an interperation of the present situation.

Comparing the Hungarian statistics with the work of other transition countries, espe-
cially with those who are standing, together with us, on the threshold of the EU, Hun-
gary’s situation in the scope of international comparisons seems to be more developed.

2. The aims and possibilities of international comparisons nowadays

If we try to consider the new situation in the world, it is doubtless that the interna-
tional bodies are more and more interested in world-wide international economic as well

2 See the paper of Gyorgy Szilagyi: Reflections on Purchasing Power Parities and Real Values (in this issue).
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as social comparisons. EUROSTAT, OECD, the International Monetary Found (IMF),
the World Bank, several special organizations of the United Nations (ILO, WHO, WTO,
etc.) are generally publishing data-collections, analyses, some of which are special coun-
try reports or analyses of selected issues as well. The problem to be considered is whether
it is necessary to devote a lot of energy and to allocate expenditures in order to compile
several new international comparisons or not. My answer is a clear yes, it certainly is
necessary from the following points of view.

The practice of national statistical offices has shown in the past years that all of the
above mentioned international comparisons have had the aim of presenting a distant
picture on the countries involved in the comparison, but if we approach this picture, it
becomes evident that this could be more or less deformed. An example for illustrating
this statement is the paper containing comments to the ICP made and presented at the
thirtieth session of the UN Statistician Commission by the Australian Bureau of Statis-
tics. 1 only mention Australian example to make the significance of a world-level com-
parison perceptible, as the ICP depends on the interest of the users of statistical compari-
sons which could be aroused by the producers of the comparisons who could be for or
against these laborious processes. (It seems from this paper that Australian statisticians
are far from being in favour of the ICP.) About 20-30 incredible per capita volumes of
products or other dubious data were presented by the Australian paper, naturally from the
point of view of the Australian statisticians. They mentioned that local users in Australia
were not interested is these kinds of data. They consequently suggested undertaking a
cost-benefit study before continuing the ICP work. | am sure that this example is an ex-
treme one, since in Europe most countries are interested in continuing the ICP and so is
Hungary.

Nevertheless this paper is useful in illustrating the fact that the comparisons on world- or
Europe-level could present only large-scale information and are not suitable for small-scale
ones like that of a branch, or that of a special topic (living standard, quality of life etc.).

In my opinion this means that in the future we will also have to take part in the com-
parisons directed by the international statistical organizations. Our interest is to publish
their data as soon as possible along with the comments of the Hungarian statisticians
involved in the process. (They can inform the users on the possible incredibilities, on the
quality of data, on the lack of representativeness).

Besides these kinds of international comparisons it seems necessary to compile bilat-
eral comparisons together with the interested partner-countries and the multilateral com-
parisons which could be based on the published data of OECD, EUROSTAT, CEFTA
and which are produced on the basis of the same methodology.

Being in a nearly similar phase of economic development as that of our neighbouring
countries, comparison with the CEFTA region (Central European Free Trade Associa-
tion, which includes the Czech Republic, Hungary, Poland, Romania, Slovenia and Slo-
vakia) seems practical and useful. It must be emphasized that during the last years, there
have been regular quarterly publications based on their harmonized methods.

A special advantage of these publications is that the country in charge of compiling
data and publishing the bulletin is every year a different one, so the responsibility of the
comparability of information is divided among the interested countries. This bulletin
contains some data and methodological comments but no analysis. | think that the series
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of these publications can serve as a fairly reliable basis for comparing the actual situation
and its modifications in the particular countries within the region. The analyses could be
further deepened by using data other than the ones in the CESTAT bulletin (this publica-
tion is a quaterly one containing the most important data of the mentioned CEFTA coun-
tries) only such kinds of country-data which are more or less comparable and can explain
factors influencing the actual position of a country or its changes. Having in mind the fact
that data have been available for 20 or more quarters it is not too risky a recommendation
to construct models, describing the economy of this region, making it possible to deduce
some regularities and at the same time to determine the differences in the process of
development of the countries. It is beyond all doubt that this kind of study requires ab-
sorbing work: first of all it is not easy to develop an appropriate model (including values
of different parameters); to select and choose the factors which influence to the greatest
extent the economic development is also a responsible task. Last but not least, to get
acquainted with the statistical methodology used in the different countries and recognise
their differences also belongs to the task of making a sufficiently correct and authentic
model. Without doubt this task is well worth trying especially at the end of this century
before gaining the membership of total right in the EU. This model can mainly help in
the decision-making process by analysing the route followed during the transition period
and this could make it possible to forecast the development of the next 3-5 years as well.
Before overestimating our possibilities, however, it has to be stated that several economic
data and only a few suitable and comparable social data can be taken into consideration
in this kind of model because of data-insufficiency in some of the countries.

Another good basis is gained from the different country reports published by the
World Bank or the IMF which only requires some reanalysing work from Hungary’s
point of view and that of the Hungarian statistics. It must not be left out of consideration
that sometimes the international bodies are rather bold, which is understandable from
their points of view, but compiling an authoritative bilateral comparison requires not only
more details but more control as well.

3. Special role of bilateral comparisons

Relying on my personal experiences of several decades and trying to take into consid-
eration the new circumstances and expanding possibilities, it seems to me that today’s
bilateral comparisons are facing new prospects. The harmonized and detailed methods
recommended by the EUROSTAT contribute to this by a great extent. The countries are
interested in using these methods because in a lot of cases the financial interest of a given
country is connected with the level of several indicators. The growing role of this kind of
comparisons is influenced by the expansion of the economic globalization process which
makes the earlier member countries of the EU competitors with the new ones, particu-
larly in some special branches and territories.

We have to be aware of the fact that bilateral comparisons deserve special attention if
they deal with some unique topics and branches. This is the case when we compare the
level of productivity, that of the total factor productivity, to the unit-cost in some rapidly
developing branches for example in high-tech oriented engineering. The case of agricul-
ture along with food industry can also be mentioned as a sensitive territory of the EU. It
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is well known that on the world-market less developed countries are competitors in this
field and any new member of the EU has to provide proof of their advantages.

This means that before becoming a fully qualified member of the EU several bilateral
agricultural as well as food industrial comparisons could be of outstanding interest to the
decision-makers and the experts preparing a long-run strategy for the agrarian-sector.

Another example could be taken from the topic of social statistics, like the quality of
life of some special strata of the country. During the last few years, the situation of the
poor, jobless people has been in the searchlight of analyses not only in Hungary and
some other transition countries, but in some wealthier ones as well. The study of their
problems has been connected to the level of unemployment, especially to the education
and qualification structure of the unemployed. Several studies have dealt with the re-
gional structure of poverty within the countries and also analysed the connections in
relation to the number of children, the attitude of local governments etc.

It seems to me that two conclusions can be drawn from the fact mentioned above.
First: there are enough country-based studies at the disposal of the interested statisticians
and their linking-up does not need too much supplementary work. The second one is that
relaying on the studies made in this topic, it is high time to prepare a more detailed bilat-
eral comparison indicating the relation of cause and effect, as well as taking into consid-
eration the special economic situations of the countries.

Another important topic — which to the best of my knowledge has not been studied
deeply enough in any of the countries — is the analysis of the families whose living stan-
dard have been greatly influenced by their economic activities. This is not a homogene-
ous stratum, it consists of young managers, administrators, university professors etc. It
can be seen that the first step, namely defining the stratum to be studied is not an easy
task. No kind of international recommendation could be found in this field though the
situation of this group of the population can determine the future state of the economy. It
is beyond doubt that bilateral comparison of the position of these families could be inter-
esting to other countries and statistical services. The above mentioned stratum was de-
veloped in the traditional market economies, but its progress needed a relatively long
time. In the transition countries — to my opinion — we are at the beginning of this process
and the way of development is painful for the strata which played a more important role
in the economy several years ago (for example skilled workers, administrators with only
special knowledge etc.). | am sure this can be an interesting topic in the near future. (I
decided to analyse this process along with the mutual effects between the development
and/or modifications of the economy and society, | have raised the topic to illustrate a
brand new possibility for the international comparisons.)

The above mentioned possible topics for bilateral comparisons are far from complete-
ness, my aim was only to present some special topics to illustrate the abundant choice of
interesting and useful bilateral comparisons. Usefulness must be emphasized in choosing
the suitable topics because in the past it was not unusual or exceptional that the personal
interest of the statistical experts taking part in or initiating any kind of bilateral compari-
sons was the dominant factor.

In my opinion the whole statistical service including the experts in charge of making
bilateral comparisons, has to be more user-friendly. This means that before selecting the
topic of a not very cheap bilateral comparison, the experts (the leaders as well) of the
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statistical service must be well-informed not only about the most actual topics of the
senior country managers, but also the topics on the agenda of the economy and society as
a whole for the next 3-5 years.

4. The role of finding the most suitable partner-country

Selecting the topic could be the first step, the next and not the least negligible one is
to find the country which is interested in the topic to be studied, the statistical service of
which has suitable experiences and an international reputation in this area. It is also de-
sirable that the level of development in the given country of the field to be compared
should be higher than that of Hungary. To satisfy all the above mentioned requirements is
not easy but could be solved because in most cases Hungarian statisticians have enough
practice and could take control of the work.

It has to be taken into consideration that the statistical services of countries interested
in investing in the Hungarian economy are more convincible of the necessity of a bilat-
eral comparison than those of other ones.

Apart form the main purpose of this kind of bilateral comparison the possibility of
getting acquainted with methods used by the partner-country can be of importance to
both collaborators. The Canada—USA bilateral comparison based on PPP and PPP ad-
justed macroeconomic variables can be mentioned as a new and an excellent example.
They have a long tradition including acceptable as well as inconvenient experiences in
using PPP for multilateral comparisons. There was a need, however, by the statistical
services of both countries to concentrate on a research-oriented bilateral programme for
controlling the quality of the figures used earlier, for supplementing or replacing some of
them if necessary. Several results arose from this bilateral comparison, among others an
agreement on the list of indicators and their exact descriptions to be used; agreement on
aggregation and on regional break-down etc. Most parts of these results could also be
used by other interested countries.

| have mentioned this example to illustrate the interest of highly developed countries
in compiling bilateral comparisons dealing with well-known topics and their control. |
hope that the former description could convince the reader of the necessity of jointly
made bilateral comparisons, especially in topics which could be influenced by different
factors in the interested countries.

I am sure that one of the elements of a bilateral comparison of highest value is pre-
senting the opportunity of analysing the differences of the levels of the indicators studied.
This needs not only extremely precise work and the knowledge of the topic, of the cir-
cumstances within the country, but it also requires the ability to get acquainted with some
special up-to-date situations and the most important elements of the factors influencing
the differences studied. The latter one is the most difficult one because it can differ from
the given situation in the partner-country. There is no doubt that this kind of analysis
could be made easier with a well structured model for both of the interested countries. |
am sure, this has to be the way of the near future; experiments in this respect will have to

8 See: lan Castles (OECD): Review of the OECD-EUROSTAT PPP Program Paris OECD 1997, and the report presented
to the 30 session of the UN Statistical Commission, March 1999.



42 VERA NYITRAI

be started during the next 2-3 years perhaps not only by the statistical services themselves
but together with some research institutes, in the case of Hungary together with the
ECOSTAT institute which deals with internal models nowadays as well.

5. Presentation of bilateral comparisons

After the exhausting work of producing the results of a bilateral comparison, the
question which arises is how to publish them. The main purpose of the bilateral compari-
son is to give a detailed information to the decision-makers at different levels about the
development of the Hungarian economy and/or society compared with a country with
better results in the topic studied and to highlight the factors influencing the differences.
This, however, is only one of the important aspects. It is the task of qualified statisticians
to give basic data as well as analysis to researchers and under the new condition to de-
scribe the real situation to the interested population via the media, which involves helping
them to understand some new features of the development, providing further convincing
reasons to facilitate the adaptation of the managers of small and medium-size enterprises
to the new macroeconomic environment. This task demands more attention from the
statistical service to the form and easy understanding of the presentation.

It is clear that at our level of development the traditional publication with several
graphic illustrations plays the leading role. It cannot be substituted only supplemented by
CD-ROM, Internet and other new forms of publication. | am sure that this is a personal
(perhaps too traditional) point of view of an old statistician, which could be disputed.

Dealing with the presentation of the bilateral comparisons it seems to be useful to find
some international forms to make the results available for other countries as well. The
most evident solution is to present the summarized form of the results at a meeting of the
UN Statistical Commission or at one of the EUROSTAT meetings (high-level or expert-
meetings) if the topic of the comparison is one of the agenda (or if it is possible to find a
topic similar enough on the agenda). Other suitable forums could be the regular sessions
of the International Statistical Institute or of the IAOS. These provide larger audiences,
make the discussions of the results or the methodology used by the comparison possible.

The above mentioned kinds of forums belong to the ‘producer-side’, but if a broader
achievement of the results is our target, the ‘user-side’ must also be aimed at if possible
not only from within the participating countries of the comparison, but also from those
parts of the world where similar problems could arise. This aim needs more effort to
publish the results in several internationally well-known economic journals, or to find a
possibility of making the results available by the help of some intermediate bodies
(World Bank, IMF or other special UN institutions).

Publishing the results of a bilateral comparison has no purpose in itself. This can offer
an opportunity to get reactions from responsible policy-makers, experts of the particular
topic examined (not only from statistical experts) and nowadays these could also encour-
age the expansion of the bilateral work to a multilateral one.

Examining the necessity as well as the possibilities of making an up-to-date PR (Pub-
lic Relations) work of the bilateral comparisons, it has to be added that the publication of
the methods used (and sometimes different from the international ones) is suitable for the
statistical experts, but only the most important factors of the methods should be made
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available for the users. This is very important when using models for the comparison,
namely a long, detailed mathematical deduction can discourage the potential users.

6. Country comparisons connected with traditional international comparisons

The ideal case would be if the selected topic of the bilateral comparison were also
studied by an international statistical body (OECD, EUSOSTAT, IMF or other). In this
case the bilateral comparison could support or discuss statements of the international
comparison. From the point of view of the decision-makers, this could be useful in offer-
ing more arguments for or against forecasting the reached results.

This target could be achieved if national statistical services were involved in the com-
parison-work of the international organizations. During the last few years particular em-
phasis has been placed on making joint studies as well as publications by different inter-
national organizations (IMF, OECD, World Bank, in some topics the Bank for
International Settlements was included) but it could give a new and additional element
for users if national statisticians were involved. At the same time it can help the partici-
pant statisticians in getting acquainted with some details of statistical analytical work
made by the interested international organizations.

7. Some final remarks

Readers of this paper can easily recognize that the author has been in favour of mak-
ing more bilateral comparisons keeping in mind their many-sided effects to the reputation
and development of the Hungarian statistics. It has to be added that this is one of the best
ways of teaching the next generation of statisticians, giving them not only tasks but the
opportunity of ‘learning by making’ as well. This can lead in a short time to excellent
results as well as to some fiascos, which are also factors of being educated experts of
statistics in the near future.
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REFLECTIONS ON PURCHASING POWER PARITIES
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SUMMARY

The article investigates the nature of purchasing power parities and real values in the
framework of multilateral international comparisons. It discusses the modification in the
definition of these terms in the conditions of multilateral exercises. The relevant properties of
these calculations, transitivity and base country invariance are also displayed.

On the basis of these properties, discussion focuses on the term ‘numeraire’. Various
versions of this “artificial monetary unit’ is presented, that differ in terms of two characteris-
tics: to what extent exchange rates be used and which currency be chosen to derive the nu-
meraire.
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In this article special issues of international comparisons in terms of Purchasing
Power Parities (PPP) are discussed. These comparisons are often labelled as ICP (Inter-
national Comparison Project) or ECP (European Comparison Programme). Methods in
general of those exercises do not belong to the scope of present investigations as they
have been discussed to large extent in the reports of actual comparisons as well as in
special studies. The focus of the analysis below is the economic and statistical interpreta-
tion of the results.

From among the rich set of numerical information provided by the comparison, two
are being considered:

1. purchasing power parities of currencies,
2. real values, i.e. major economic magnitudes, as GDP, expressed in real terms (i.e.
in a common currency).

Speaking in general terms, Purchasing Power Parities convert data of national cur-
rency into real value. In case of country J

NATIONAL VALUE (J) X PPP = REAL VALUE (J) 1

! Professor, doctor of economic sciences, president of the Hungarian Statistical Association.
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Country-to-country (spatial) volume ratios of any two countries (J and K), referred to
as volume indices, equal the ratio of the respective real values

REAL VALUE ) _ o1 n INDEXY (J/K) 121
REAL VALUE (K)

In this paper, however, less attention is paid to volume indices, as their interpretation
is not exposed to the ambiguities discussed in connection to PPP and real value.

1. Basic and modified interpretation

A generally accepted interpretation of Purchasing Power Parity is the following: a
given sum of money, when converted into a different currency at PPP rate, will buy the
same basket of commodities in one country as in another one. This simple and transpar-
ent interpretation, however, undergoes some modifications in multilateral comparison
systems, especially in those carried out in the framework of international groupings (e.g.
EU, OECD). In these systems a set of consistency criteria are set against multilateral
aggregation schemes. Authors as well as actual exercises differ in number and composi-
tion of the desired properties, in the present context it is sufficient to mention two of
them: transitivity and base country invariance.

Transitivity requires that each index, whether a price or quantity one, should be a
number on a continuous scale, one that will meet comparisons between the indexes of
members of any group of countries:

INDEX (JIK) = INDEX (JIL) | INDEX (KIL) 13/

Base country invariance means that it makes no difference for the volume ratios
which country is chosen as the base. It makes the system neutral in the sense that none of
the countries get any privilege in the calculations.

Transitivity requirement is met if the same price system is used all throughout the
comparison. To satisfy base country invariance, it is necessary to introduce an interna-
tional average price system. This (in most cases implicit) price system means that the
weighting pattern of the volume indices corresponds to an average of all participating
countries. In this way PPP is no longer a parity between two currencies, but parity be-
tween a currency and the international average.

This is the reason why the initial interpretation of PPP as given above shall be modified
in the following way: when the expenditure of different countries is converted into a com-
mon currency by means of PPP, it is expressed in the same set of international prices.

There are a considerable number of aggregation schemes that meet the two criteria,
transitivity and base country invariance. From among them Geary-Khamis (GK) and
Eltet6-Koves-Szule (EKS) formulae are of the broadest (almost exclusive) use. Both have
been discussed in comparison reports and other studies, it is therefore sufficient to give a
short reminder here. The GK method consists of a linear equation system with N+M
variables and equations, N being the number of items, M the number of participating
countries. Its most relevant variable in the present context is PPP(J), the parity between
national currency of country J and the international price system. EKS is a compound
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average parity PPP.(J/IK), that makes the parity of two countries J and K depend — in
addition to direct binary ratio — also on all indirect ratios through all participating coun-
tries (JIL : K/L, with L=1,....M).

2. Numeraire

International average prices, discussed in the previous section, need a numeraire, i.e.
an actually existing currency. Due to base country invariance the choice of the numeraire
does not effect the relative position of the countries in terms of volume ratios, but PPPs,
real values and their interpretation depend on the choice. Several variants of choice or
creation of numeraire have been in use so far. They can be presented in terms of two
characteristics.

— Do exchange rates have to do with the numeraire or not?
— Is the currency of a participating country used or not?

By the combination of these characteristics, three variants can be described.

1. No exchange rate — country numeraire. In this variant the numeraire country and
base country are the same. This has been the case in ‘European Comparison Programme
— Group 2’ with Austria as base country and the Schilling as numeraire. PPPs can be
understood as real parities between national currencies and the numeraire (e.g. Bulgarian
Leva to Austrian Schilling). But this Schilling constitutes the unit of an international
price system expressed in Schilling.

A substantial property of this scheme is the following: the overall GDP of the base
country is the same in national currency as in international price system. Let us label this
property as ‘Equality of Totals” (ET). It is valid for the overall figure, but not necessarily
for the positions of the breakdown (consumption, capital formation etc.).?

Real values of participating countries — in accordance with formula /1/ — are ex-
pressed in the currency of the base country (in our example Schilling), but in terms of
international price system. As in formula /2/ the ratio of these real values for any two
countries produces volume index.

2. Exchange rate — international numeraire. In this scheme no base country is cho-
sen. The function of a base country is transferred to the total and the average of the par-
ticipating countries. Such a procedure fits to comparisons carried out in the framework of
a community. It is, indeed, the European Union practice where this method is used.

Instead of a base country, the numeraire is a sort of combination of the currencies. In
the case of EU this the ECU. Since however the purchasing power of this currency exists
only as the combination of the purchasing power of other currencies, the only way to get
an international numeraire is by the use of exchange rates. The ECU in real terms is
called Purchasing Power Standards (PPS).

In other words, parities are expressed in an arbitrary unit, the Purchasing Power Stan-
dard. PPS is defined in such a way that for each individual aggregate the EU total (EU15)

2 In the case of EKS yes, in the case of GK not.
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— obtained from converting the values in national currencies with the PPP — is equal to
the EU total for that individual aggregates in ECU.

Consequently, ET property is met at the level of countries' total and average, so that
the EU15 figures are the same in terms of nominal values (national currencies converted
by exchange rates) and in real values (converted by PPP).

EU15%Y = EU15™S  but COUNTRY JEV = COUNTRY J°™5 141

As an illustration, the following examples of the 1996 EU comparison demonstrate
equalities and inequalities relating to per capita GDP:

EU15 18 113 ECU, (18 113 PPS)
Denmark 26 185 ECU, (21 342 PPS)
Spain 11 736 ECU, (14 068 PPS)

In this version the use of exchange rate seems to be unavoidable, nevertheless it does
not fit the philosophy of the comparison project, the basic idea of which is getting rid of the
exchange rates. (This drawback becomes more explicit in connection with the next variant.)
Fortunately this use of exchange rates does not affect the comparison of volumes.

3. Exchange rate - country numeraire. The third type is a kind of a hybrid of the two
variants discussed above. Similarly to the second one, no base country, rather the total
and average of all the countries serve as basis. However, the currency of one of the
countries is chosen as numeraire. This has been the procedure of the comparison carried
out by OECD, with US dollar as numeraire.

The procedure starts by converting all price and expenditure data to US dollars in
terms of exchange rates and further calculations are made with these converted figures.
OECD total is obtained by the sum of exchange rate converted national data. ET property
is valid at countries’ total, as in the previous version, i.e. (not in terms of US and USD).

The dissociation of base and numeraire leads to a sort of ambiguity. There is a set of
real values expressed in international prices, the numeraire of which is dollar, but the
data differs from USD. It is rather hard to find a proper label for this peculiar interna-
tional currency. It could be “dollar’, as its numeraire is USD. But the overall purchasing
power of this “‘dollar’ differs from the purchasing power of the numeraire. It could be
‘international currency’, as it actually is, but such a label does not express the magnitude
of the numeraire. ‘International dollar’ seems to be closer to the properties of this unit,
but it is still misleading. My choice is therefore ‘OECD dollar’, as a working term and an
analogy to PPS in the EU practice. (Despite the fact that it has never been called so by
OECD.) So in the following formulae

— USDN shall indicate nominal values in dollars, calculated with the help of ex-
change rates (in the case of US the national currency),

— USDR shall mean real values in US dollars,

— OED shall label real values in OECD dollars as defined above.

OECD28%PN = OECD?28% " + OECD28PR
USAUSDN - USAUS[)R # USAOED /5/
COUNTRY J¥"N = COUNTRY J¥P® = COUNTRY JO*P
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Some illustrative examples taken from the 1996 OECD comparison:

GDP per capita Ratio

USDN USDR* OED (USDR/OED)
OECD28 21903 19900 21903 0.907
USA 27 831 27 831 30 694 0.907
Denmark 33229 23100 25521 0.907
Spain 14 892 15 300 16 822 0.907
Hungary 4431 9300 10 281 0.907

* Rounded to 100 $, except for the US.

So the drawback of this procedure is the difficulty in interpreting the ten percent dif-
ference between the purchasing power of the international currency (OED) and the pur-
chasing power of the numeraire (both being “dollar”). The ratio USD/International price is
the same for each country, but different by headings for example:

USDR/OED
GDP 0.907
Private final consumption 0.870
Government final consumption 1.135
Gross fixed capital formation 0.875

3. Concluding review of the variants

Three variants of numeraire, real value and purchasing power parity have been put
forward. The following table provides an overview on their differences and similarities
in terms of the following characteristics.

1. Actual comparison in 1996.

2. The numeraire.

3. The base country or group of countries, at the level of which the ‘Equality of to-
tals’ property is met.

Exchange rate no Exchange rate yes
Country numeraire 1. European ‘Group 2’ | 1. OECD
2. ATS 2.USD
3. Austria 3. OECD total (OECD28)
International numeraire 1.EU
2. ECU (PPS)
3. EU total (EU15)

The lower left box is empty. Symmetry would require filling it, but — for the time be-
ing — there is no exercise with international numeraire where an exchange rate is not
used. Perhaps when EURO enters the comparison systems?
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SUMMARY

The first part of the paper, on the basis of the 1996 Income Survey of the HCSO, pre-
sents the income distribution and income inequality in Hungary in the mid 1990s and makes
comparisons with data referring to the before transition period. The second part of the study
discusses poverty issues such as how to measure the poverty, the various possibilities of
choosing the poverty line and its consequences on poverty measures and the composition of
the poor. The paper ends with some concluding remarks.

KEYWORDS: Income distribution; Inequality; Concept of poverty; Poverty lines; Measure of poverty.

Since 1963 till 1988, every fifth year the Hungarian Central Statistical Office (HCSO)
carried out a large scale — comprising 16-27 thousand households — income survey based on
a probability sample of households (dwellings). In this period of 25 years the data of the in-
come surveys reflected reliably the income situation of the Hungarian society, the income
differences within it, the relative income position of various social strata and regions, as well
as the level and underlying causes of the income inequality. Several factors contributed to the
success of these surveys. Although answering the questions has always been voluntary, the
response rate in this period was very high — about 95 percent —, thus nonresponse did not af-
fect the reliability of the data to any perceptible extent. Furthermore, and perhaps this was the
crucial point, in case of employed persons and members of agricultural and other co-
operatives, data on their earnings and other incomes were available not only from the re-
spondents, but also from their employers. As in this period the number of self-employed per-
sons was still very low and earnings and incomes received from employers amounted to 63—
87 percent of all incomes of active households, the reliability of earnings-data contributed to
a great extent to the appropriate representativity of the surveys. Moreover, based on detailed
and reliable macrostatistical data on the produce of plant cultivation and horticultural prod-
ucts as well as on live animals and animal products in household plots and small farms, it was

* This research was supported by two grants of the Hungarian Scientific Research. Fund: numbers T 018238 and T/10,
F/7 T 25885.

! Retired deputy head of department of the HCSO.

% Sociologist of the HCSO.
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possible to adjust incomes from agricultural activity at household level in such a way that ex-
panded aggregates of products corresponded to the respective macrostatistics. Finally, it has
to be mentioned as a further favourable factor that the general personal income tax (PIT) was
introduced only in 1988, thus it did not yet have a negative effect on the data of the 1988 in-
come survey with 1987 as reference year. The fact that the average disposable household in-
come according to the 1988 survey was only 3.5 percent less than that shown by official na-
tional account computations characterises well the reliability of the survey results.

More detailed data and the evaluation of the results of the income surveys in this pe-
riod can be found apart from the respective publications of the HCSO, in Atkinson-
Micklewright (1992) and Elteté (1997), as well.

The situation in respect of an income survey in the transition period became by far
less favourable. The introduction of the PIT itself made people much more suspicious to
questions inquiring as to their incomes. Besides, there was a general fall in the rate of
confidence towards official statistics contributing to considerably lower response rates in
all kinds of household surveys. Employers are not obliged to inform the HCSO on the
earnings of individual employees, thus income surveys can now rely on answers of the
respondents only in respect of earnings, just as in case of any other types of incomes.
Moreover, the fact that the number of employers and self-employed persons has in-
creased outstandingly since 1990 and still keeps increasing also renders the execution of
a good income survey more difficult, because it is a well-known experience in many
countries that employers and self-employed persons tend to underreport their incomes
substantially. (This holds by the way to their tax return, too, in Hungary.) Finally, the
macrostatistical data necessary to carry out a household level adjustment of agricultural
incomes are also greatly missing these years.

In 1996, however, a new, advantageous opportunity arose for the HCSO to carry out
an income survey in connection with the 2 percent microcensus that year. Moreover, the
data of this survey yielded a sound basis for researches dealing with poverty in Hungary
in the mid 1990s.

In section 1 the characteristic features of this 1996 income survey are briefly dis-
cussed. Section 2 shows the relative income differences between various social groups
and regions in the mid 1990s and compares them with those before the transition. Section
3 presents the very substantial changes in the income inequality during the eight year pe-
riod in question. Sections 4, 5 and 6 deal with poverty issues. First, section 4 with the
concept and measurement of poverty, then section 5 discusses the problem of choosing
the poverty line and shows some of its consequences using Hungarian data. Characteris-
tics of the poor from various aspects and the use of different poverty lines are discussed
in section 6. Finally the paper ends with some concluding remarks.

1. Description of the 1996 income survey

In April 1996 the HCSO carried out a 2 percent microcensus. It was obligatory by
law to answer the questions of this microcensus. Three 25 percent subsamples of the mi-
crocensus sample have been used for various accompanying voluntary surveys, one of
which was the income survey.
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The sample of the income survey comprised of nearly 4900 census enumeration dis-
tricts (EDs) in more than 440 towns and villages. The number of the interviewed house-
holds was over 18 thousand. In case of 16.5 percent of the households the interview was
unsuccessful due to total or partial refusal or other reasons. However, even for these
households the data of the microcensus were available, i.e. we disposed of data like the
size and composition of the household, age, sex, educational attainment and economic
activity of their members, occupation, economic branch of the earners, etc. In the course
of the data processing, these available personal and household data were used to impute
income to nonresponding persons by selecting randomly a person with identical or very
similar characteristics from among the respondents and imputing all income items of this
person to the corresponding nonrespondent. Due to the rather large sample we could
match each nonrespondent person with a similar respondent one, this way the biasing ef-
fect of nonresponse could be eliminated and the average per capita disposable income in
the sample increased by more than 25 percent.

However, imputation itself does not solve the problem caused by not reporting or un-
derreporting incomes on behalf of many respondents. Even after imputation the income
level in the sample was considerably below that shown in macrostatistics. Naturally, mi-
cro and macro income averages can not be expected to match, not only because of sam-
pling errors, but also due to differences in content and coverage. Still, it is indispensable
to strive for an agreement as close as possible. Therefore, after imputing, necessary cor-
rections were made on the data of the 1996 income survey in respect to those income
items for which reliable external information were available. Such external information
sources were:

— a large scale (of almost 100 thousand element) sample of anonymized 1995 tax re-
turns obtained from the tax authorities;

— certain estimates of national accounts;

— social security reports on various social incomes;

— a thorough study on types and size of incomes from the underground economy;

— the household budget survey in respect of consumption from own production (a sig-
nificant income source of Hungarian households, especially in villages).

Not all types of incomes were corrected either due to the lack of reliable external in-
formation or because in some cases (e.g. pensions, family allowances, etc.) the agree-
ment with macrostatistical data was quite acceptable.

The correction procedures generally involved allocating a certain amount of income
to randomly selected persons with given characteristics or increasing some of their in-
comes by a given amount or percentage and then determining the disposable income (net
of income taxes and social security contributions) of the person applying the rules of the
PIT act valid for 1995.

After carrying out the corrections the average disposable income in the sample in-
creased by nearly 20 percent, thus providing a much better estimate of the respective
macrostatistics.

We firmly believe that after the imputation and the correction, the data of the 1996
income survey represent the income situation of the Hungarian households, the existing
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income differences in 1995 appropriately thus making the comparison between the data
of the 1988 and 1996 income surveys feasible.

2. Changes in relative income differences between population groups and regions
in the period 1987-1995

Considerable structural changes took place in the Hungarian society in the period in-
vestigated. While in 1987 three-quarters of the population lived in households where the
head was an active earner and only one quarter in households with an inactive earner or a
dependant head, in 1995 the latter proportion increased to 43 percent and among them
almost 8 percent lived in households with an unemployed head. Unemployment — at least
officially — did not practically exist before the transition in Hungary, like in other former
socialist countries. In the mid 1990s, on the other hand, more than 10 percent of potential
earners were unemployed. Unemployment in Hungary has the peculiar feature of being
higher among men than among women. As a consequence, the proportion of unemployed
heads among all household heads — disregarding the pensioners — is greater than the un-
employment rate it is almost 12 percent because household heads are in the great major-
ity men.

Another significant change regarding the structure of the society is that the proportion
of households with manual workers as heads has sunk from 45 percent to less than 30
percent, while there was only 1 percentage point decrease in the proportion of house-
holds of non-manual workers.

The changes in the structure of the society are also reflected in the composition of in-
comes according to major sources. The share of social benefits in cash increased from
23.5 percent to more than 29 percent, and among them that of pensions from 16 to 19.5
percent. Incomes from entrepreneurial and self-employed activity more than doubled in
this eight-year period amounting to nearly 13 percent of the total gross income in 1995,
while the share of incomes from agriculture decreased from 17 to 8 percent. It is to be
noted that the percentages in 1987 refer to shares in net incomes, because no PIT existed
yet in that year, while those in 1995 to shares in gross income.

According to a general agreement in the first half of the 1990s, income differences in
Hungary should have been increased considerably as compared to what was typical of
the before transition period, but owing to the lack of reliable statistical data, opinions as
to the extent of the increase varied significantly. The first reliable source of information
in this respect was the 1996 income survey of the HCSO. Income differences can be in-
vestigated from two aspects: what relative income differences exist between the income
averages of various social or demographic groups of households or between different re-
gions of the country and what the level of the inequality of the income distribution within
the total population is. In this section the first aspect is discussed, while the second as-
pect will be investigated in the next section.

Restricting our investigations to groupings with more or less identical contents in the
two respective income surveys, it is obvious from Table 1 that group averages except one
case dispersed to a considerably greater extent in 1995 than they did in 1987.

Not only the coefficients of variation of group averages increased considerably,
but also the differences between group extremes. The per capita disposable income of
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households of leaders and directors exceeded that of unskilled workers by 75 percent
in 1987, while in 1995 by 114 percent, and the proportions are similar — though a lit-
tle bit less stressed — in equalized® income as well. The per capita and equalized, re-
spectively income of active households without any dependant child amounted to 209
and 160, percent of that of households with three or more dependant children in 1987
and these differences increased to 222 and 175 percent, respectively for 1995. In
1987 the equalized disposable income of heads of households with university or col-
lege qualification exceeded those with at most elementary educational attainment by
51 percent whereas in 1995 by 87 percent. The average income in the poorest county
was 86 percent as compared to the richest county in 1987, while only 78 percent in
1995.

Table 1
Coefficients of variation of group averages of incomes in percent in 1987 and 1995
Per capita Equalized
Basis of grouping disposable income

1987 1995 1987 1995

Type of activity of the head of household 12.7 20.6 12.1 19.9

Educational attainment of the head of household 12.4 24.5 12.4 23.0
Age of the head of household within active

and inactive households 15.7 18.9 7.1 13.0

Number of dependant children under 20 in active households 222 24.9 11.9 7.9

Size of active households 18.4 25.5 34 5.1

Counties 8.7 135 6.6 10.8

Regions 6.2 11.0 44 9.1

Per capita income deciles 45.0 58.3 349 52.2

Data source here and in subsequent tables: Publications of the HCSO on the results of the 1988 and 1996 income surveys.

These data corroborate the assertion that relative income differences between popula-
tion groups considerably increased from 1987 to 1995. As an illustration, Table 2 shows
the relative income differences and some household characteristics for households of dif-
ferent size within active households in the two years, investigated.

As it can be seen from the data, not only the relative income differences increased, but
also the composition of households changed considerably in the sense that there was a 12
percent decline in the number of active earners and a more than 50 percent increase in the
number of inactive earners living in households headed by active earners. The relatively
high unemployment rate — an entirely new pheomenon of the transition period — contributed
significantly to both changes. As a consequence, while in 1987, 100 active earners had to
provide for 63 dependants in their households, this number increased to 68 in 1995.

The worsening of the earner—dependant ratio can be observed in all household sizes
except of course in single person households as well as in household groups of other
types of classification.

3 Equalized disposable income of a household is defined as the household income divided by the amount of units attached
to the household by the equivalance scale used.
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Table 2
Disposable income and some household characteristics
by size of households of active earners in 1987 and 1995
Number of
Distribution of Per capita | Equalized - —
Size of households active Inactive dependants
(persons) : ; earners
households persons disposable income as per-
cent of the average per 100 households
1987
1 73 2.2 155.5 120.7 100 0 0
2 19.8 11.8 132.1 116.6 156 23 21
3 253 22.7 110.3 106.3 191 25 84
4 32.8 39.2 93.9 97.3 206 25 169
5 10.5 15.7 83.9 89.3 222 53 225
6 or more 4.3 8.4 71.1 78.0 248 94 304
All active households 100.0 100.0 100.0 100.0 188 28 119
1995
1 12.8 4.0 186.0 147.0 100 0 0
2 17.8 11.0 136.7 124.3 145 28 27
3 24.9 233 108.1 105.1 169 41 90
4 31.0 38.7 90.4 93.2 187 42 171
5 9.6 14.9 80.9 86.4 185 91 224
6 or more 3.9 8.1 65.2 71.8 211 151 294
All active households 100.0 100.0 100.0 100.0 165 43 113

3. The inequality of income distributions in 1987 and 1995

An increase in the relative differences of group averages already indicates a greater
dispersion of incomes, but total income inequality may increase to a larger or smaller ex-
tent depending on the behaviour of inequality within the groups. Several studies tried to
estimate the income disparities in Hungary in the transition period based on the data of
either the regular Household Budget Survey of the HCSO or the Hungarian Household
Panel Survey (see e.g. Katuman and Redmond, 1997).

Figure 1. Lorenz curves for distributions
of per capita disposable income, in 1987 and 1995
(percent)
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However, these surveys did not intend to estimate the cross-sectional income distri-
bution and for various reasons their income data are not reliable enough for that purpose.
As explained earlier in Section 1., only the 1996 income survey could be considered to
yield reliable data on the income distributions in 1995 and thus make it possible to com-
pare the income inequality before and after the transition.

As expected, a significant increase in income differentials took place in the period in-
vestigated. This can clearly be seen in Figure 1 depicting the respective Lorenz curves of
the per capita disposable income distributions of persons in 1987 and 1995. It is to be
noted that the distribution of equalized incomes or that referring to larger population
groups changed in a similar degree. This is evident from the figures of Table 3 showing
the shares of quintiles (deciles) of persons in total disposable income and from Table 4
containing the values of various inequality measures.

Table 3

Shares of quintiles and extreme deciles of persons ranked by the size of per capita and equalized,
disposable income in 1987 and 1995

Type of household 1% decile I | b 3 | il | Sl 10™ decile
year quintile
Per capita disposable income
Active households
1987 44 10.3 14.4 17.7 222 35.3 21.3
1995 34 8.3 12.7 16.4 21.5 41.1 26.5
Inactive households
1987 4.8 11.1 15.2 18.4 22.5 329 19.3
1995 33 8.6 14.5 18.9 23.1 349 20.9
All households
1987 4.5 10.5 14.6 17.9 222 34.8 20.9
1985 33 8.3 134 17.3 21.9 39.1 25.0
Equalized disposable income
Active households
1987 4.5 10.6 14.6 17.9 22.2 34.8 21.0
1995 34 8.4 12.7 16.5 21.5 40.9 26.3
Inactive households
1987 4.9 11.2 15.2 18.5 22.5 32.7 19.2
1995 34 8.7 14.6 19.0 24.0 34.7 20.7
All households
1987 4.6 10.7 14.7 17.9 222 344 20.7
1995 34 8.5 13.5 17.3 21.8 38.9 24.8

As it can clearly be seen from the figures above, the shares of the top deciles and
quintiles, resp., increased from 1987 to 1995 and that of the bottom deciles and quintiles,
declined. It is worth mentioning that both types of income are significantly more evenly
distributed among households of inactive earners than among active or all households in
both years. It is interesting to note, furthermore, that quintile distributions and the share
of extreme deciles indicate only a slightly smaller inequality of equalized incomes than
that of per capita incomes among all household groups and in both years.
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To characterize the inequality of an income distribution, the value of six inequality
measures were calculated though, unfortunately, in some cases the necessary data were
not available. These inequality indicators are the following:

G — Gini coefficient

T — Theil measure of inequality

HIM — Hungarian Inequality Measure which is the ratio of the average income of
those above the mean income to that of those below the mean (see Elteté—Frigyes, 1968)

E — maximum equalization percentage or called alternitavely as Robin-Hood index,
i.e. the sum of percentages above 10 percent of deciles with shares exceeding 10 percent

D10/D1 — ratio of the mean income in the top decile to that in the bottom decile

05/Q1 —ratio of the mean income in the 5th quintile to that in the first quintile

Table 4
Inequality measures in 1987 and 1995
Type of houschold G T HIM E DIO/DI 05/01
year
Per capita disposable income

Active households

1987 0.244 0.1042 2.01 17.4 4.80 3.37

1995 0.315 0.1870 2.38 22.6 7.79 4.95
Inactive households

1987 0.213 0.0934 1.85 15.2 3.86 2.89

1995 0.257 0.1676 18.9 6.33 4.06
All households

1987 0.236 0.1029 1.99 17.0 4.68 3.32

1985 0.296 0.1768 2.36 21.0 7.54 4.69

Equalized income

Active households

1987 0.235 . 1.98 17.0 4.67 3.28

1995 0312 . . 22.5 7.67 4.87
Inactive households

1987 0.210 . 1.84 15.2 3.92 2.92

1995 0.253 . . 17.7 6.03 3.56
All households

1987 0.231 0.0870 1.95 16.6 4.50 3.21

1995 0.292 0.1701 2.31 20.5 7.34 4.59

The data of Table 4 support what was said relating to Table 3. Moreover, the various
inequality indicators differ in the degree of increase in inequality. It seems that the Gini
coefficient, HIM and E are not very sensitive, they indicate only a 20-30 percent increase
between 1987 and 1995. According to the Theil measure, on the other hand, the distribu-
tion of per capita disposable incomes in 1995 was more unequal than in 1987 by 70-80
percent. Finally, the ratios of incomes in extreme deciles and quintiles, resp., show a 40-
60 percent increase in income inequality. To sum it up, we do not seem to be far from the
truth by saying that the income inequality in 1995 was about 50 percent higher than in
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1987 which is a very remarkable increase even if taking into account that before the tran-
sition incomes dispersed rather moderately in Hungary (though less moderately than in
the 1970s or in the early 1980s).

In many studies on income inequality, the distribution of household income is inves-
tigated. We do not consider the household income an appropriate indicator of either the
welfare level of a household or of its poverty level. Nevertheless, there are a few data
available also on the distribution of household income in both periods, especially among
households of economically active heads. In their cases the Robin Hood index increased
from 18,5 in 1987 to 22,9 in 1995 and the ratio of the mean income in the top decile to
that in the bottom decile increased by more than 50 percent. The inequality of household
income of inactive households, on the other hand, decreased somewhat as it was rather
high already before the transition. This can be attributed mostly to the fact that in the late
80s, 95 percent of inactive households consisted of single persons or two persons and the
income of a single pensioner — they get a pension mostly on a widow’s right — was only a
small portion of that of a household where both husband and wife were pensioners on
their own right.

Naturally, the question which arises is what is behind the increase in inequality. Al-
though this issue needs further researches, a few of the underlying causes are rather evi-
dent. First of all it is important to point out that at least till 1995, the increase in income
inequality was not brought about by greater earning differentials. As it is shown by
Eltetd (1996/a and 1996/b), the inequality of net earnings of employees hardly increased
in the first half of the 1990s. This may perhaps sound surprising, but may be explained
primarily by the fact that the majority of those who became unemployed in this period
were low earning unskilled workers and this may have levelled off the impact of a sig-
nificant increase in earnings of top managers and high ranked officials mainly in the
sphere of financial services.

The rather high unemployment rate — 11 percent in 1995 — must have contributed
markedly to higher income inequality, because mostly not well off families were affected
by it and thus many poor families became even poorer. The increase in social benefits in
cash did not follow the rate of inflation and this again afflicted mostly pensioners and
households with several children the majority of whom had already been in the lower
deciles. The spectacular growth of the private sector and the number of entrepreneurs
and self-employed persons affected, on the other hand, mostly the upper tail of the in-
come distribution giving rise to a considerable increase in the number of really well off
households.

To be able to draw more exact and well-founded conclusions about the causes of the
higher inequality of incomes in 1995 than before the transition requires further and more
detailed investigation.

4. The concept and measurement of poverty*

There are two important questions emerging at this point, namely who are the poor
and how to measure poverty.

*In this chapter we used the internal working papers prepared on this topic at the Household, Income and Consumption
Statistical Division of the HCSO.
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What is poverty?

Various authors use the concept of poverty in many ways. However, not always in an
explicit way, ideologies, political and ethical standpoints and commitments are reflected
in various definitions. The concept of poverty is strongly influenced by the given age and
the given social and economic situation. There is no never-changing and absolutely true
definition. Many kinds of correct definitions exist, and which one is used is always influ-
enced, in addition to ideology, by the given situation and the goal of cognition.

In the initial stage of poverty examinations some kind absolute income threshold was
generally defined, with an underlying recognition of certain general human — biological,
physiological and social — needs.

Many people describe poverty as a certain degree of and as different types of inequal-
ity. That is the poor have unfairly less of something that is available to the majority. The
representatives of the deprivation theories belong also to this school, including the multi-
dimension objective-relative deprivation theory of Peter Townsend.

The structural school of Titmuss also grasps poverty in the framework of social inequal-
ity, but in a wider sense, in its complexity. The main thought of the school is that the reason
of poverty should not be sought for in the individual but in the society. In their book ‘The
future of inequality’ Miller and Roby wrote the following: ‘Poverty is not economic scar-
city, but social and political exclusion as well. We believe that in any society where ine-
qualities are significant, the minimum program of the government should not only include
an increase of the minimum level of income, assets and fundamental services, but this has to
be set as an objective also in the area of self-esteem, chances of education and social mobil-
ity as well as the participation in the various forms of decision-making.’

The concept of exclusion lays emphasis on the social approach of poverty, and it ex-
plains poverty with the absence of social identity and the possibility for social integra-
tion. Robert Castel writes the following: ‘There is of course family integration. There is
also school, professional, social, political, cultural and many other kinds of integration...
But work is a catalyst that imbues all these spheres, work is a principle, paradigm, some-
thing that can be found in all integrations mentioned and concerned, and which thus en-
ables the integration of the various integrations without eliminating differences or con-
flicts.’(Castel, 1996) After these various possible approaches of scientific value, let us
look at the definition of poverty adopted by the Europe Council.

By virtue of the decision of the Europe Council dated 19 November 1984 a person,
family or group of people must be considered poor in case the (financial, cultural and so-
cial) resources available to them are restricted for the extent that they exclude them from
the minimally required way of life in the country where they live’.

This definition includes several important thoughts. One of them is that someone can be
poor not only on an individual or family basis, but also on the basis of belonging to a group.
Thus someone can be poor not only as the result of a given lifecycle, but also as being a member
of an excluded group of the society. The other essential element of the definition is that poverty
is not simply and necessarily of financial nature. The criterion of poverty whereby it does not
make a ‘minimally required way of life’ possible in a given society should also be emphasized.
That is, poverty is relative. Someone who is poor in a given country is not necessarily one in an-
other country. The definition also includes the concept of exclusion.



INCOME INEQUALITY AND POVERTY 59

The separation of poverty on the basis of exclusion from the minimally required way
of life makes it also necessary to define the financial and non-financial factors which are
clear, unambiguous and measurable. When we select the different non-financial indica-
tors in the measurement of poverty, we need to choose from an endless sea of assets and
services. In general, the indicators of housing and the equipment of the household, as
well as the access to education and health care are taken into account, but the lists of in-
ternational organisations vary in this respect and are immature in many cases.

The measurement of poverty means also that the poor must be identified in a given
society so that they can be distinguished from other groups. Furthermore, an indicator
must be constructed which can be used to do this.

The difficulty starts when surveys concerning the entire population often do not in-
clude the people and groups of people who are certainly poor. Even obligatory censuses
and micro-censuses struggle with such problems. This is particularly true for surveys
based on voluntary participation, which are occasionally time-consuming and require
regularity, and an ability and willingness to co-operate. Of these, from the aspect of pov-
erty analyses, household budget surveys are the most important, which contain detailed
expenditure and consumption data in addition to the income data, and at the same time
they also have data concerning the housing condition and equipment of households. We
also used some supplementary information from the 1997 household budget survey in
order to grasp the idea of poverty more precisely. The main source of this study, how-
ever, was the 1996 income survey that supplemented the micro-census, thus not only our
income data could be more precise, but we also had the possibility to use the background
information of the microcensus.

The information base providing the maximum of possibilities, such as the two large
household surveys of the HCSO are far from the optimum from the aspect of the repre-
sentative description of poverty. Those who are extremely poor and excluded and have
no housing — the homeless — are absolutely excluded from the scope of household sur-
veys. As no targeted, representative research concerning the homeless has been carried
out so far, we do not have any exact or statistically manageable information. We have
only extreme estimates differing in order of magnitude.

Thus the study relates only to the poor who could be included in the household sur-
veys, although occasionally under-represented.

The other major restriction of the analysis is that we could only consider, at least in a
‘direct” manner, poverty indicators and specifics characterising poverty if we had statisti-
cal data. For instance, the gypsies who represent the group most endangered by poverty,
appear as poor only indirectly in the statistical surveys, but in the absence of data, they
cannot be quantified and analysed directly as a socially segregated poverty group.

After acknowledging all these restrictions, we need to make a decision on the meas-
ure of poverty, we need to set the demarcation line between the poor and non-poor, and
we need to decide on the unit of analysis and our relation to the equivalence scales.

Choosing the measure of poverty

We have already referred to the fact that choosing the measure is not an easy task, as
poverty is a multi-dimensional, social phenomenon which, in addition to the absence of fi-



60 ODON ELTETO — EVA HAVASI

nancial means, also includes the exclusion from non-financial assets. Although the concept
of poverty has changed much since Rowntree till today, its measurement method has re-
mained essentially the same. ‘On the theoretical side, the deprivation concept of poverty has
been elaborated as a supplement and alternative to the traditional concept of minimum sub-
sistence level, the poverty line based on income has remained the most important tool for
the relative measurement of poverty, irrespective of the concept used. The only difference
between the various measurement methods is simply the level where the poverty line is set.’

Despite the fact that the notion of poverty is approached in many different ways, with
the exception of a few attempts, income is still used, directly or indirectly, as its measure.

Although everyone is aware of the fact that the measure, the measuring indicator
must be constructed for the concept intended to be measured, it is extremely difficult to
put it in practice. Income is a sensitive area all over the world. People do not like to
speak about their incomes, they do not often intend to state their income-position hon-
estly. Even if the income is correct, with its use we can underestimate or even overesti-
mate poverty. ‘Income is useful inasmuch as consumer goods can be purchased for it on
the market. However, what we purchase does not depend exclusively on our income, but
also on other factors that affect our use of income.’ In different periods of life with dif-
ferent cultural backgrounds, under different market conditions and wider circumstances,
different qualities of life or ‘welfare level’ can be achieved with a given income level. In
addition to a current income, wealth condition is also a very essential element that can
result in completely different chances of life even in the case of the same income, just as
in the case of health status, the position on the labor market, working conditions and so-
cial integration which are all factors related to the income level.

Many consider the indicator of consumption, that is expenditure as an efficient meas-
ure for avoiding some of these problems. Without wanting to enumerate a series of coun-
ter-arguments against this measure, we only want to note that consumption resolves only
seemingly the difficulties mentioned in the use of income, moreover it adds new ones to
them. Such are cultural difficulties and those resulting from lifecycle or local purchase
possibilities, appearing in consumption habits.

We can analyse people’s incomes in several ways. We can start from the personal in-
comes of individuals, the total income of families and households or also from the per
capita income or the income per consumption unit of families.

The use of per capita income is still generally accepted in Hungarian practice but we
have made calculations using equivalence scales as well.

5. Poverty lines used for measuring poverty in Hungary

We have used objective and subjective as well as official poverty lines for the as-
sessment of the size of poverty and the characteristics of the poor. We have also consid-
ered it important to present their relationships.

Minimum subsistence level is the domestic equivalent of absolute poverty line. ‘Mini-
mum subsistence level is a forint amount that ensures the fulfillment of very modest — con-
ventionally qualified fundamental — needs related to a continuous conduct of life.”

’ Létminimum, 1997. Kézponti Statisztikai Hivatal, Budapest. 1998.
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It is determined in two steps. After determining the norms of food consumption, they
are used for calculating the normative value of total personal expenditure, that is the
minimum subsistence level.

For the norms of food consumption we have used a food basket compiled on the basis
of the nutriment recommendations of the National Institute of Nutrition and Dietetics,
which covers the physiological nutrition needs of an adult in active age. The normative
food requirements of household members of different age and economic activity are cal-
culated using defined ‘keys’ (in fact equivalence scales). The value of minimum subsis-
tence level is the average consumption expenditure of those households of the survey
use, in case of which the actual food consumption corresponds mostly or completely to
the calculated norm. As a consequence of its nature, the minimum subsistence level can
be interpreted primarily for consumption units, but it can also be calculated for one per-
son. Its monthly value for a consumption unit was HUF16 435 in 1995, HUF19 425 in
1996 and HUF23 709 in 1997. The national average per person was HUF12 906 in 1995,
HUF15 172 in 1996 and HUF18 574 in 1997. Naturally, as a result of the logic of the
minimum subsistence level, it can be interpreted also for different types of households
and consumption units, and the HCSO publishes these values in its annual publications
Létminimum (Minimum Subsistence Level). Compared to the food norm the minimum
subsistence value was 2.3 to 2.4-fold in the second half of the nineties.

The measuring of minimum subsistence level in Hungary is very similar to the calcu-
lation method used in the United States which can be considered a ‘relative absolute’
poverty line based on its calculation method. Considered either for a consumption unit or
for one person, the value of minimum subsistence level represents an increasing propor-
tion of average income compared to 1987.

From the relative poverty lines we used two indicators, one being the upper limit of the
per capita income of those belonging to the 5 percent income quantile and the other to the
bottom income decile. We get these values by separating the bottom 5 or 10 percent of the
total population after having ranked them on the basis of their per capita net income, and we
determine the poverty line by the maximum income of those belonging there.

The 5 percent of the population with the lowest income is particularly interesting, be-
cause as the income limit is extremely low, it does not achieve half of the minimum sub-
sistence level. The income of those belonging to the lowest income decile is closer to the
minimum subsistence level, but its value still falls short of it.

For the definition of the poor many, particularly in international comparisons, use
half of the median income. In the 1996 income survey this value coincided with the
maximum of the bottom income decile, so this was the value we considered the relative
poverty line. So the relative poverty line was not only the upper limit of the bottom in-
come decile, but at the same time also the half of the median income.

In addition to relative poverty lines, the ‘official’ poverty line is also decisive and has
practical importance, as this is the income level that political decision-makers accept as
the minimal necessary income. This provides the threshold for the eligibility of social al-
lowances. Today in Hungary this threshold although not qualified, but at least as regards
its function considered more or less official, is the amount of minimum own right old-age
pension. The eligibility limit for social allowances is somewhere between the minimum
subsistence level and the relative poverty line.
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From the household budget surveys we have also information on the amount that, in
the opinion of the population, households must have in order to maintain a continuous
conduct of life on a very poor level. Both in 1995 and 1997 the subjective poverty level
was around 65 percent of the overall average of per capita net income.

Table 5
The poverty lines examined expressed in HUF
and as a percentage of the per capita disposable income in 1995 and 1997
Households below
Year the upper limit of the bottom income the minimum old-age the subjective
5 percent quantile | decile pension poverty line
HUF/year

in 1995 75 164 93 147 100 800 139 883

in 1995 at 1997 prices 109 890 136 181 147 370 204 509

in 1997 93 045 120 904 138 000 199 776

Percent of per capita disposable income

in 1995 34.8 43.2 46.7 64.8
in 1997 30.1 39.1 44.6 64.6

Finding out whether people consider themselves or their family poor is also a very
essential aspect of subjective poverty examinations. We will discuss in detail this later,
here we would only note that in 1997, 12.5 percent of the households considered them-
selves “very poor’ and a further 34 percent ‘poor’.°

The size and intensity of poverty in Hungary using different poverty lines

The lower we set the poverty line, logically the fewer poor people we find. The order,
valid for the circumstances in Hungary today — the lower 5 percent, decile, quintile, mini-
mum old-age pension, subjective poverty line and minimum subsistence — is not a neces-
sary hierarchy of the poverty lines regardless of place and time. On a higher level of wel-
fare, the official level may coincide with or even exceed the absolute poverty level
(calculated minimum subsistence). However, Hungarian realities show something different.

The subjective poverty level is a function of several factors; apart from the actual in-
come, it is strongly influenced by the picture formed by people about income inequali-
ties, the past situation and the future prospects of individuals and families.

Besides the several advantages of relative poverty lines, their huge disadvantage
lies in the fact that the sphere of the poor is determined by their actual income condi-
tions and income distribution. Thus, the increase in poverty as a consequence of the
general deterioration of the living standard cannot be followed. While the relative pov-
erty line has been calculated with a constant poverty rate on the basis of the absolute
poverty line — the minimum subsistence — the number and proportion of the poor have
increased.

® The data originate from the 1997 household budget survey. In: Csaladi koltségvetés, 1997. KSH. Budapest. 1998.
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The relative poverty gap measures the intensity of poverty, its value is between 0 and
1 (or expressed as a percentage between 0 and 100). The further the value of the indica-
tor from O is, the deeper the poverty within the examined group is. Consequently, the
higher we set the poverty line, the greater the average distance of the poor in the group
from the line is, which is also the poverty gap. Even in case of a poverty level set at the
lowest level, the relative distance of the income of the poor from the line exceeded 20
percent.

Table 6
The proportion of households and persons living below the poverty lines examined,
the size of the poverty gap and the relative poverty gap in 1995
Households below
Denomination the upper limit of the bottom income the minimum old | the subjective pov-
5 percent quantile decile age pension erty line
Proportion of people (percent) 5.0 10.0 12.1 27.7
Proportion of households (percent) 34 7.1 8.7 20.9
Poverty gap (HUF) 16 561 21 681 24799 38493
Relative poverty gap (percent) 22.0 233 24.6 27.5

6. Characteristics of the poor in case of the different poverty lines

In order to get closer to the problem of poverty, we need to get a picture of who the
group of the poor consists of. Another important question to be answered is how the group
of the poor changes, how its composition modifies when different poverty lines are used.

The income structure of the poor

The lower we set the poverty line, the smaller the share of income from work in the
income of the households is and the greater the role of social allowances is. While in
1995 the share of cash social allowances was in average 29.3 percent in the per capita
gross income, in case of the households belonging to the lowest income 5 percent, this
proportion was 63 percent. The income data estimated for 1997 show the same trend.

From within the cash social allowances, primarily the shares of changes in the family
allowance, unemployment benefit and the income supplementing allowance of the un-
employed, the child care fee, child care allowance and child care benefit as well as pen-
sions, reveal a lot about the living conditions of the households.

While in the bottom 5 percent income, the family allowance is a quarter of the total
income, at the poverty level, set at the subjective poverty line, its share is only 12 percent
and in the latter case the main source of income — within the sphere of social incomes —
is pension. In 1995, in the bottom 5 percent unemployment benefits represented 13,
while choosing the subjective poverty line, ‘only’ 7 percent. The share of maternity
benefits reduced from 10 to 6 percent.

The examination of the income of the poor by sources allows us to conclude that the
majority of those living in deep poverty are families with children where many of the



64 ODON ELTETO — EVA HAVASI

adults do not have any earnings as they are unemployed, or mothers with small children
getting their child care allowances, or older single pensioners.

Composition of households below the different poverty lines

More than one third of the household members are active earners in Hungary today.
As regards to those living below the different poverty lines, the lower we put the line, the
less the proportion of active earners is. The proportion of active earners in the house-
holds belonging to the bottom decile is approximately half of the national average. In 55
percent of the households in the bottom income 5 percent there was no earner at all. This
ratio was 48 percent in the bottom income decile and 41 percent in case of the house-
holds living below the subjective poverty line. Compared to 1995, there has been no
positive shift in the past two years.

With the economic stabilization, those living in poor households could get back to the
labour market to a lesser extent than those living in average households. The proportion
of the unemployed was twice their own weight in the bottom income decile in 1995 and
two and a half times that in 1997.

The fact that the proportion of non learning dependant children over the age of 15 in
the bottom income decile was four times the national average in 1995, just as in 1997 ac-
cording to our estimates clearly shows that we inherited a bad labour market position.

Among the poor there are many unemployed and people of working age with no
earnings; and at the same time, the proportion of children who do not finish primary
school in due time is also greater among them, the proportion of primary school pupils
over the age of 15 is four times that of the national average. This also calls our attention
to the risk of inheriting an unfavourable situation.

The number and proportion of pensioners among the poor is far from what would be
justified by their weight. In spite of this, as we will see later, those who still fall below
the poverty limit are very poor.

The size of poor households is higher than the national average. This does not result
from the greater number of families including several generations, but obviously from
the higher number of children. According to the national average, 4.4 percent of house-
holds have at least three dependant children below the age of 20, at the same time their
proportion was 26 percent in the bottom income 5 percent, 23 percent in the bottom in-
come decile, 22 percent among those living below the minimum old age pension in 1995,
and according to our estimates these figures became even higher in 1997.

In 1997, on the basis of the estimated income data, the risk’ for households with 3
and more children of falling below the lowest poverty line was nearly five times, but
even the probability of falling below the bottom income decile was nearly four times the
national average.

The poverty risk factor is even greater in the case where the head of the household is
unemployed. If there is an unemployed in the household, but it is not the head, then —
choosing any poverty line — the probability of falling below the poverty line is one and a
half times the national average. If the head of the household is unemployed, the risk of

7 For the concept and measurement of risk see Teekens (1996) and Hajdu (1997).
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poverty was fourfold for the bottom income 5 percent, 3.4 fold for the bottom income
decile, 3.2 fold for the level of minimum old age pension, and 2.4 fold for the subjective

poverty line in 1995, and according to our estimates these values were even higher in
1997.

Figure 2. The proportions of household members of different economic activity in the groups of households be-
longing to the bottom income decile and falling below the subjective poverty line in 1995
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The role of low qualification and type of activity of the head of the household in respect
to the poverty of the household

As we have already referred to it earlier, the qualifications of the household members
and particularly that of the head of household play a role in becoming and remaining
poor. The impact made by low qualification on the income situation and poverty affects
primarily the households of heads in economically active age, but even if we consider all
households, the low qualification of the head of the household increases the risk of get-
ting into the poorest income 5 percent one and a half times.

While at the national level in nearly half of the households the highest qualification
of the head of the household is 8 grades or less, among active households their propor-
tion is 21 percent. For households with active heads having low qualifications the prob-
ability of getting into the bottom income 5 percent or the bottom income decile is one
and a half times the average of all active households.

In active households, the role of the type of activity of the head of the household — as
regards the risk of the household getting below the poverty line — is similar to that of the
qualification level. The lower the position of the head of the household is, the greater the
probability for the household of getting below the poverty limit is. In case of unskilled
worker household heads, the probability for the household of getting into the bottom in-
come 5 percent or the bottom income decile is two and a half times of what would result
from their weight becoming and remaining poor.

The role of the type of settlement, the place of residence in case of the different poverty lines

While the type of settlement has a significant role in bringing about income inequali-
ties, its role played in poverty is far from being that considerable.
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In the capital and in other larger towns in general the risk of poverty is smaller than
in small settlements, but the difference is not poignant. On the basis of the estimated data
it seems that the probabilities of poverty risk did not change from 1995 to 1997.

Table 7

The risk of getting below the poverty level, according to the character of the place of residence,
in case of different poverty lines in 1995

Households below
. the upper limit of the bottom in-
Residence come the minimum | the subjective
old-age pension | poverty line
5 percent quantile decile
Budapest 0.9 0.9 0.9 0.7
Large towns (over 50 thousand inhabitants) 0.8 0.8 0.8 0.9
Settlements with 1000-50000 inhabitants 1.2 1.2 1.1 1.1
Small villages with less than 1000 inhabitants 0.9 1.0 1.0 1.1

The poverty risk of single-parent families and old people living alone

In contrary to expectations, the poverty risk of old people, whether living alone or
not, is not too high, if we choose any of the poverty lines, it stays below the national av-
erage. At the same time, those old people who live alone, are generally very poor.

Among 75-year-old or older singles, the relative shortfall of the income of the poor
from the poverty level is 40 percent or higher in the bottom 5 percent, the bottom decile
just as below the official poverty line. This reveals the great poverty of old people living
alone. When we speak about the relatively favourable income position of old people, we
must not leave out of consideration those who live in poverty, because the intensity of
their poverty is extremely high. When we used the equalized income instead of the per
capita income in the analysis, the income position of pensioner households consisting of
one person proved to be more unfavourable.

The other endangered group is the ‘single parent with child(ren)’ household. In ac-
cordance with the expectation, the poverty risk of this type of household is nearly one
and a half times the national average. However, the intensity of poverty is not out-
standing, that is many of them live near the different poverty lines, their poverty is shal-
low. They easily get below the poverty line, but they also get over it relatively easily.

The housing characteristics of the poor in case of the different poverty lines

70 percent of those living in ‘very bad’ housing conditions live below the subjec-
tive poverty line. The poverty risk of those living in very bad housing conditions is
nearly 7 fold in case of the bottom 5 percent, 5.5 fold for the bottom decile and 5 fold
for the ‘official’ subsidy threshold, that is, the poverty line set at the minimum old-age
pension.

‘Bad housing conditions’ are also in close relationship with poverty, but the real dif-
ference is represented by ‘very bad housing conditions’.
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Table 8

The risk of getting below the poverty level in case of the different poverty lines in 1995

Households below
Housing conditions the upper limit of the bottom income | the minimum old- | the subjective
5 percent quantile decile age pension poverty line

Very good 0.5 0.4 0.5 0.5
Good 0.6 0.6 0.7 0.8
Average 1.1 1.1 1.1 1.0
Bad 1.7 1.7 1.7 1.5
Very bad 6.6 5.6 4.8 29
Very bad housing conditions and

no WC in the flat 2.6 2.2 2.1 1.6

no water in the flat 2.5 2.7 2.4 1.9

unfavourable environment 3.1 2.6 2.3 1.7

flat not built for housing purposes 8.9 5.8 4.8 3.0

Figure 3. The incidence of poverty and the gap of the poor
according to some major characteristics of the household among those living in the lowest income decile
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Households that have ‘bad housing conditions’ and their flat ‘not built for housing
purposes’ are with great probability below the poverty line. In 1995, nearly 90 percent of
such households lived below the minimum subsistence level and their proportion was
also 40 percent in the bottom income decile.

The relationship of objective and subjective poverty

Subjective poverty line is calculated on the basis of the income expectations of the
population. Its size is the amount of income considered necessary for a very poor level of
subsistence in the opinion of the population.

The sense of reality of the population is reflected by the fact that each year the sub-
jective poverty line is between the income limit considered ‘official’ for eligibility for
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regular social subsidies, that is the amount of minimum old age pension and the absolute
poverty line, namely the minimum subsistence level.

Beside the costs of subsistence, the subjective poverty line depends on a number of
other factors as well. The higher the income level of a household is, the higher the
amount necessary in their opinion for a very poor subsistence is."

The size of this amount is also influenced by the previous financial position of the
households, as everyone adjusts their expectations to their usual living standard. If the
household used to live permanently at a higher living standard, then its structure of con-
sumption corresponds to it, and this is what determines their needs. The picture formed
by people about society also influences their expectations. In case of large income ine-
qualities and permanent poverty, people tend to consider their own situation natural and
adjust their expectations accordingly. ‘Deep-rooted inequalities often flourish’, says
Amartya Sen, ‘because they find passive allies in subordinated people’. (Sen, 4., 1990)
One of the criteria of classical poverty is that those living in poverty for a long time do
not consider themselves poor.

On the basis of the data of the 1997 household budget survey, we also had the oppor-
tunity to compare the opinions of households about their own level of subsistence with
their actual financial position.

42 percent of the households belonging to the bottom income decile considered them-
selves very poor and a further 36 percent poor. Among those living under the minimum
subsistence level these proportions were 33 and 37 percent. In the national average 13 and
34 percent of the households admitted themselves as very poor and poor, respectively.

Table 9

Opinion of households belonging to the bottom income decile and living below the minimum subsistence level
in 1997 on the development of their financial position in the previous three years

(percent)
The fi ial it In the bottom income Below the minimum On national

¢ inancial posttion decile subsistence level level
Deteriorated substantially 61.2 53.0 31.2
Deteriorated a bit 22.8 28.8 39.6
Did not deteriorate 14.0 15.9 24.0
Improved a bit 2.0 1.9 4.5
Improved substantially 0.0 0.4 0.7
Total 100.0 100.0 100.0

As we referred to it earlier, in the judgement of their own situation and present posi-
tion, people also assess their past situation and future prospects. In a period when — as a
result of the economic recession — the subsistence conditions and living standards of
families deteriorated significantly by the middle of the nineties, the start of the economic
uplift affected the individuals, families and households of different labour market posi-
tions in very different ways.

8 The household statistical publications mentioned earlier and appear quarterly, include very valuable data and calcula-
tions on this topic. See the most detailed data for 1997 in volume 8.
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7. Conclusions

The first reliable income survey after the transition carried out by the HCSO in 1996
supplied ample evidences supporting everyday empirical experiences that incomes in the
mid 1990s dispersed to a much greater extent than before the transition in Hungary. Both
the marked increase in unemployment and the restructuring of the economy by branches
and ownership contributed considerably to the significant increase in income inequality.
There are still some other factors for further research which may have been part of the
process. It seems that primarily households of unemployed persons, pensioners living on
widow’s or very low pension and families with several children are the loosers of the re-
structuring of the income distribution. It is hoped that a continuing economic growth of
the country may stabilize the level of income differences or these may even decrease to
some extent if the new government turns greater attention to the well-being of families
with children and some social groups and regions being now in a disadvantageous situa-
tion. This may, however, decrease the number and the proportion of people in poverty.

Nevertheless, the rather moderate level of income inequality of the decades before the
transition can not be expected to return.

The elimination of the poverty of those living around the income level of the poverty
line calculated on the basis of the minimum subsistence level can be managed along with
the improvement of the economic situation of the country, the increase of the supporting
power of earnings and the stability of social benefits.

The low income level of the groups of households below the threshold of eligibility
for regular social subsidies and below relative poverty lines, living in deep poverty, is
coupled by a series of economic and social disadvantages that the automatism resulting
from the improving economic situation is unable to solve within the framework of the
present social policy.’
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SOCIAL STATISTICS AND DEMOGRAPHY

EDUCATIONAL CHOICES IN HUNGARY

ERZSEBET BUKODI*

SUMMARY

This study is devoted to the investigation of the impact of the childhood material and
cultural resources of individuals on their schooling successes. To answer research questions
concerning educational career, | apply the rational action theory and the cultural reproduction
thesis as competing theoretical explanations. These provide the background for interpreting
my findings based on a multinomial logit analysis of the school-transition processes of males
and females. The reason for applying a multinomial model instead of the traditional Mare’s
logit analysis is that the Hungarian school system contains parallel branches of education
which can be seen as different alternative career lines with different odds of continuing one’s
studies. As for the data, | have used the Hungarian General Youth Survey from 1995 as a
source. According to my results when using different characteristics of parents to examine
trends in schooling process, | have found that childhood material and cultural capital have a
significant and independent impact on educational success. In sum, my findings leave no
doubt that in investigating educational careers both the rational action theory and the cultural
reproduction thesis are relevant, but a resource transmission process appears to be gendered.
Girls are more likely to follow the social reproduction ‘route’, but boys’ choices are con-
trolled by the rational action approach.

KEYWORDS: Education; Multinomial regression model.

The role of educational attainment in the reproduction of social order has been a
crucial topic in the social stratification literature from classical writings to current ones.
In modern societies the process of industrialization and modernization has enhanced the
value of formal education, skills and qualifications have become the pre-determinants of
job opportunities. As a consequence of educational expansion in economically advanced
societies — like in Hungary — the primary and some forms of secondary education have
become universal, the average level of educational attainment has substantially risen.
Given this trend, one can expect a decline in the impact of social background on school-
ing opportunities. However, empirical research from a wide range of societies shows that
the variation in educational attainment between social classes has hardly changed across
successive birth cohorts. For the United States, Featherman and Hauser (1978) con-
cluded that the effect of social origin on schooling remained quite stable during the first
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half of the century. More specifically, if one investigates schooling careers as a series of
transitions (Mare 1980, 1981), the association between social origin and educational
transitions is more or less unchanged across cohorts. (For an international confirmation
of this finding see Shavit and Blossfeld, 1993). It means that children from less advanta-
geous families are more likely to leave the educational system earlier than children with
more advantageous social origins. Even if they do continue their studies, they generally
choose courses which — due to the qualifications provided — reduce their chances of con-
tinuing at higher educational levels. It is commonly recognized by social scientists that
social characteristics of parents play a significant role in evoking opportunities for chil-
dren. More advantaged families set a higher value on education and are better equipped
to encourage and promote school success than parents from less advantaged classes. This
phenomenon is a part of social reproduction involving the persistence of inequalities
from one generation to another as well as the role of educational attainment in transmit-
ting these inequalities. Thus, while schooling is expected to provide opportunities for
upward mobility, it helps to maintain socio-economic differences among families.

The studies on educational inequalities rely primarily on conventional characteristics
of parents (father’s education, father’s occupation) in order to measure social origin.
However, research on the schooling process requires to develop a more refined model. In
the sociological literature two additional ‘resources’ have been considered: the economic
situation of the family and the cultural resources of parents. It is obvious that school suc-
cess depends on the material resources of parents, because parents with high income
status are able to finance participation in higher education more, and they can ‘protect’
their children from the downward status mobility. At the same time, literature on cogni-
tive development suggests that early influences of cultural values of family affect the
child’s later development and their school success (Alwin and Thorton, 1984). In this res-
pect the activities of parents engaged with their children are crucial. By reading to a
child, by talking about things related to school, by going to the theatre and museum, by
encouraging a child to participate in extra-curriculum activities — in sum, by possessing
cultural capital — parents help to develop a certain cultural lifestyle which improves edu-
cational aspirations as well as performance at school.

Several researchers have included variables concerning material or cultural resources
of parents or both in their educational attainment models. Among the prior studies Di-
Maggio’s research should be emphasized which indicates the crucial role of cultural re-
sources provided by parents in the course of the academic careers of children (DiMaggio
and Mohr, 1985). According to DiMaggio’s findings the familiarity with high-culture ac-
tivities strongly affects the educational attainment. The more cultural capital one pos-
sesses, the more likely he/she is able to obtain a higher degree of education. For all
school transitions the effect of cultural resources has been larger than that of any predic-
tor variables, except a child’s ability. It means that cultural capital, as an indicator of
status-culture participation provided by parents for their children increases children’s
chances for success at school independently of the class positions of parents.

P. de Graaf (1986) tried to test two hypotheses derived from the social reproduction
theory for the Netherlands: whether the effect of the financial resources of parents on
school outcomes has declined over time or not; and if the impact of cultural resources
has increased across successive birth cohorts. According to his results, the influence of
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family resources disappeared for the younger cohorts, thus the relationship between so-
cial background and school success is no longer attributable to material inequalities. The
effect of cultural capital, which used to be small for the older cohorts, has become even
smaller in the last decades, so parents with more high-culture activities do not provide a
better educational climate for their children than poorly cultured families.

Mateju (1989) prepared an analysis in which he compared the educational attainment
process in Czechoslovakia, the Netherlands and Hungary. As for the effect of cultural re-
sources, his results are in line with those of Graaf’s: cultural capital of parents is far from
being the most important predictor of educational inequalities in these countries. He
found that the impact of material resources on school outcomes was largest in Hungary.

For Hungary, Rébert (1991) investigated the role of material and cultural resources in
educational attainment models. According to his findings the effect of cultural capital
follows a curvilinear trend across successive cohorts. The greatest increase in the impact
of the cultural status of parents was observed for the fifties and it was accompanied by a
strong decline in the effect of material resources. In this period the Hungarian educa-
tional system underwent a major structural reform aiming to fulfill one of the most im-
portant political considerations of the socialist regime: to abolish the economic con-
straints of the educational opportunities. For the younger cohorts the effect of cultural
resources became smaller and smaller. As for the material status of parents, there was no
clear trend after the early socialist period, the estimates were insignificant.

So far very few studies have applied the notions of material and cultural capital to in-
vestigate the life-cycle variation in educational career. It is obvious from the list of the
above referred studies that most researches have been interested in historical variations in
the schooling process. This article does not deal with birth cohort differences, but fo-
cuses on life-course variations in the effect of childhood material and cultural resources
on educational choices.

In this study I deal with the following research questions.

— Considering the father’s social class: to what extent do material and cultural re-
sources influence the school choices?

— Does the magnitude of the effects of material-cultural resources of parents differ
across school transitions (secondary and tertiary level) and according to educational track
(academic versus vocational)?

— Are there any differences in the impacts of material and cultural capital according
to social class background?

— Are these effects different in the achievements of men and women?

The aim of this study is not to estimate the complete model of the educational attain-
ment process, but to predict the extent of the impacts of material resources and cultural
capital on school success.

To answer these questions | analyze the data-set of the General Youth Survey from
1995, which was conducted by the Hungarian Central Statistical Office interviewing per-
sons aged 15 to 29. To seek an explanation for the effect of the resources of parents on
school career, | have applied the so-called discrete choice model of educational deci-
sions and | have used two competing economic and sociological theories, namely the cul-
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tural reproduction thesis and the rational action theory (RAT). These have provided the
background for interpreting my findings gained from the analysis of the propensity of
males and females to choose among the different educational options.

The paper is organized as follows. The first section presents the important properties
of the discrete choice models, the next one outlines the theoretical framework for under-
standing how different factors influence educational careers. Next the data and research
designs are described, which is followed by an empirical analysis. The final section
closes with a summary and some conclusions.

1. Educational decisions — discrete choice model

Much of the previous research on the relationship of educational career and family
background effects has either focused on the highest grade completed or on a single
school transition, such as college entry among secondary school graduates. In contrast,
Mare (1980, 1981) conceptualized educational attainment as a sequence of grade transi-
tion probabilities. By dividing the educational process into stages, this model disaggre-
gates differentials in overall schooling attainment into differentials in transition rates at
various stages. In other words, the Mare model concentrates on the probabilities of mak-
ing the transition from school level k to level k+1, conditional on having attained level k.
These probabilities are taken to be the linear functions of different exogenous variables the
values of which vary with individuals and school transitions. This feature of the model
makes it possible to take into account the theoretically grounded hypotheses of the differ-
ences in the effects of explanatory variables at different points of educational careers, e.g.
the idea of age-decreasing influence of social origin characteristics (Shavit and Blossfeld,
1993).2 In addition, since the Mare model is based on the odds ratios, the parameters of this
model are not affected by the expansion of the educational system, thus, it captures the
‘pure’ effects of explanatory variables. In spite of these attractive properties of the Mare
schooling-transition model, it is obvious that the assumption of the sequential nature of the
educational career can be challenged. At certain branching points of a school system, pupils
(or their parents) face qualitatively different possibilities of choices. In Hungary — on the
secondary level and above — the academic track of schooling process runs parallel to lower
and higher vocational branches of studies. A consequence of it is that students have differ-
ent future labor market prospects depending on which educational branch they follow. Thus
a model which takes into account the structure of a school system gives a better explanation
to why educational decisions vary according to gender, family background or other ex-
planatory variables, and “...such a model is more appropriate for identifying at which tran-
sition the impact of such variables is the greatest’. (Breen and Jonsson, 1998 p. 8.). In prac-
tical terms, it seems to be reasonable to replace the sequential schooling-transition model by
the discrete choice model of educational decisions.

A general study of the discrete choice behaviour was developed by McFadden
(1974), and is described by 1) the set of alternatives available to decision-makers, 2) the
characteristics of decision-makers, and 3) the model of individual choice. Assume X de-
notes the universe of alternatives of choices and S the vectors of observed attributes of

2 Several researches have also applied Mare’s approach to study schooling transitions for Hungary (Simkus and Andorka,
1982; Robert, 1991; Szelényi and Aschaffenburg, 1993).
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decision-makers. An individual — drawn randomly from the population — has an attribute
vector s € S, and faces a set of available alternatives denoted by B < X. Let P(x /s, B)
denote the conditional probability that an individual chooses alternative x, conditional on
having characteristics s and existing alternative set B. Suppose that an individual behav-
iour rule is a function f which maps the individual’s attributes s and alternative set B into
a chosen member of B. A model of individual behaviour is a set of behaviour rules F.
There is a probability 7 defined on a subset of F specifying the distribution of behaviour
rules in the population. The probability that an individual chooses X, given traits s and alter-
native set B, equals the probability of occurrence of a decision rule resulting in this choice:

P(x|s,B)=z[{feF|f(s,B)=x}1]

In my analysis on educational career f is the behaviour rule which can be derived ei-
ther from the maximization of a specific utility function or from the reproduction of so-
cial status. The former approach leads to the application of a rational action theory for
educational decisions, the latter one means the application of cultural reproduction thesis
in schooling research.

2. Competing theoretical explanations — cultural reproduction thesis

The cultural reproduction thesis (Bourdieu and Passeron 1977, Collins 1971) — simi-
lar to the modernization theory — emphasizes the importance of the educational system to
job opportunities in modern societies. The theory claims that educational certificates
have a particular role in the explanation of persistent inequalities in social stratification.
Selection in the labor market determined by education helps to maintain the privileges of
dominant social classes. In Bourdieu’s conception, cultural capital operates as a principle
of cumulative advantage from the perspective of those who possess it. Offsprings from
more educated families are likely to acquire the abilities, knowledge, language skills
which are rewarded by schools quickly, because they are already familiar with them —
they already possess more cultural capital by the time they enter the educational system
than children from less educated families do. Pupils with less advantaged social back-
ground, however, have more difficulties in learning the values and rewarded skills due to
the lack of the abilities normally transmitted by the parental family. Hence, school selec-
tion favours children from families already possessing the dominant cultural resources.
In other words, educational credentials represent the class structure and help to legitimate
the inequalities of occupational attainment. According to the social reproduction model,
the whole process is driven by early socialization, and the cultural participation in later
life-stages is a direct consequence of early cultural socialization. And since there are
children who begin their educational career with more cultural capital and thus will be
culturally advantaged throughout their whole schooling processes over those who begin
their educational career without it, the effect of cultural capital on school success is con-
stant over life-course.

Besides emphasizing the direct effect of the cultural resources of parents on school
success, the social reproduction model argues that the efficacy of cultural capital depends
on the attributes of its possessor. Individuals with higher social-class backgrounds pos-
sess a more authentic relationship to the dominant culture than those from less advanta-
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geous classes. In methodological terminology, this effect implies a positive interaction
between social background and cultural resources. Persons have more chances for school
success if they are from more advantageous families and they possess a larger stock of
cultural capital, and they ‘combine’ the appropriate social background with a higher
amount of cultural resources.

| have translated the implication of the social reproduction model into a set of hy-
potheses regarding educational process:

H, : Cultural resources acquired in childhood have a positive net impact on the prob-
ability of making all schooling transitions compared to leaving the educational system.

H, : The positive effect of cultural capital is greater for the academic track of school-
ing compared to vocational tracks.

Hs; : The magnitude of the effect of cultural resources is constant over the educational
career, both for academic and vocational tracks.

H, : There is a significant positive interaction term between social class and cultural
capital of parents across all school transitions compared to dropping out of the educa-
tional system.

3. Competing theoretical explanations — rational action theory

There is a theoretical explanation which emphasizes the important role of social ori-
gin on the schooling process in another sense. While the social reproduction thesis fo-
cuses on cultural elements of the family, the economic constraint approach concentrates
on the material parameters of social background (Boudon, 1974). According to this ex-
planation education must be financed by family resources which include, on the one hand
direct costs (learning materials, fees), on the other hand child’s foregone earnings. This
means that educational attainment depends on the material resources of the family. Al-
though, due to the school expansion, more and more children from less advantaged fami-
lies continue at a higher level of the school system, for poor families it means larger sac-
rifices. Boudon introduces the notion of the ‘primary” and ‘secondary’ effects that serve
to stra-tify educational attainment. Primary effects — which are expressed by the associa-
tion between children’s class origin and their average level of academic achievement —
create differentials at the lower school levels. In this case Boudon acknowledges the im-
portance of the cultural environment of the family. In the case of secondary effects, how-
ever, he concentrates on the educational choices about the transitions to higher levels as
being determined by the evaluation that parents or children make about predictable costs
and benefits. He argues that secondary effects produce differences in school success even
among those children who reach similar educational standards in their early school career
— because of their different social origins. Thus economic inequalities between the fami-
lies lead to educational inequalities among their children.

Boudon’s argument was Goldthorpe’s starting-point for developing an explanation of
the educational attainment based on the rational action theory (Goldthorpe, 1996). He
criticized the liberal approach of educational process in some respects. Acknowledging
the declining influence of the costs in explaining the educational growth in modern so-
cieties, he underlines the fact that the decision-making procedure regarding schooling is
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conditioned by the social situation of the different families, and this is likely to lead to a
different evaluation of costs and benefits. In this theoretical framework, families in less
advantaged social position view the higher educational possibilities for their children in a
different way compared to the families in advantaged status. In the former case, less am-
bitious and less costly educational alternatives are ‘appropriately’ adequate to the goal of
maintaining the stability of social status. By contrast, parents in more advantaged classes
will encourage their children to continue at higher educational levels and to preserve the
intergenerational stability of their social position. It means that different social groups
adjust their ambitions and plans to the unequal distribution of resources, opportunities,
constraints of class-society by rational adaptive strategies.

According to a simple wealth-maximizing model of schooling transitions, the optimal
educational level for an individual with s vector of attributes is the solution to the maxi-
mization problem (Cameran and Heckman, 1998):

m._ax{R(j) —c(j|s)}, j =1 ...k (schooling alternatives).
j

In this equation c(j5) denotes the cost of schooling. In choosing from among several
educational alternatives parents and their children take into account three factors of the
cost (Breen and Goldthorpe, 1997). The first of these is the direct cost of education (fees,
materials), the second one concerns the foregone and postponed earnings. The third fac-
tor is the likelihood (subjective belief) of the success if a student chooses a particular
type of schooling. R(j) denotes the lifetime return to schooling which means the utility
that is attached to the different educational outcomes by children or their parents.

As Goldthorpe (1996) noted, the interest of families is to avoid the downward mobili-
ty of their children which is achieved by the maximization of their offsprings’ probability
of access to an at least as advantageous position as what they are in. Probably there are
differences in subjective beliefs about the ‘value’ of (return to) education according to
characteristics of family. There are differences in the direct and indirect costs of educa-
tion according to social origin as well. These arguments lead to the following hypotheses
on the role of family resources in the schooling-decision process:

H; : Material and cultural capital of parents (as well as father’s social class) have
positive net impacts on making all educational transitions as opposed to leaving the
school system.

H, : The positive effect of childhood material (and cultural) resources is greater for
the academic track of education as opposed to vocational tracks.

(For children from an advantageous status position the optimal schooling strategy is
to choose the academic type of education because following this track they can maximize
the probability of access to the best labour market positions.)

It is obvious that discrete educational choices are embedded in a sequence of school-
ing-decisions. Thus social origin differences in choices at a lower educational level are
influenced by expectations about choices that will be made at higher schooling levels.
And these higher level choices show less variation by the attributes of the parental family
than earlier ones because ‘...more ambitious educational option now carries with it no
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risk of downward mobility for working-class pupils [for pupils with less advantageous
class position — E. B.]". (Breen and Goldthorpe, 1997 p. 289). In other words:

Hs; : The magnitude of the effect of the material (and cultural) resources of parents
should be lessened at higher educational levels.

In addition | hypothesize:

H, : The less advantageous the father’s class position, the greater the influence of ma-
terial (and cultural) resources of parents is on the transition to higher (academic) educa-
tion (negative interaction term between parents’ social class and paternal material re-
sources).

This is partly because the academic type of education for these children is more ex-
pensive: the subjective belief about school success is lower; and partly because the bene-
fits from choosing more ambitious educational options — in terms of avoiding the risk of
social demotion — are higher for children from more advantageous class positions. Under
these circumstances the parental resources (first of all the material capital) for children
from less advantageous class positions, can serve as the effective minimizer of costs and
effective maximizer of benefits.

4. Measurements and research design
Data source

The data for this analysis is derived from the 1995 General Children and Youth Sur-
vey, a national representative survey of the Hungarian population aged 0 to 29 which
contains detailed information on the social backgrounds and attainments of young peo-
ple. To investigate the relative significance of the different factors of family environ-
ment-capital, | selected respondents who were born between 1966 and 1980 as the target
group population (N=5378). The information on children’s educational attainment is lon-
gitudinal starting with the first choice at age 14 — this decision is made when pupils leave
the elementary school — involving alternatives to leave the school system, to begin study
at an academic track, or at a vocational track. The second piece of information is whether
individuals continue at tertiary level or not, if so, in which branch (academic versus vo-
cational) they start to study.

Variables in the analysis

The aim of my analysis is to assess the impact of the different factors of social origin
on the educational decisions. As it has been emphasized previously, | focus on the ques-
tion of how the effect of material and cultural capital vary according to the educational
path followed. Figure 1. shows the simple structure of the Hungarian educational deci-
sion tree which has two transition levels (T, : secondary, T, : tertiary), and at each point
there are several possible choices. At the secondary level there are four variants: an aca-
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demic course, a lower vocational or a higher vocational course versus leaving the school.
At the second transition (tertiary level) there are also four paths which students might
follow to arrive at the choice of different types of tertiary education. These are as fol-
lows: academic secondary — higher tertiary; academic secondary — lower tertiary; higher
vocational secondary — higher tertiary; higher vocational secondary — lower tertiary. In
addition, of course, students have an option to leave the school system after finishing
secondary education. It is important to emphasize that pupils with lower vocational
school certificate are not eligible to continue their educational career at tertiary level,
thus in the analysis of the tertiary education | do not include individuals with this kind of
qualification (likewise | also omit people who have not continued their school career af-
ter primary education). In sum, this kind of an educational decision tree requires the ex-
tension of the traditional Mare’s schooling transition model in order to take into account
the qualitatively different nature of the possible educational paths, and — in methodologi-
cal terms — it is necessary to replace the binary logit model by the multinomial logit
model® (Agresti, 1990; Hendrickx and Ganzeboom, 1998).

Figure 1. The educational decision tree

Secondary Tertiary
transition transition
Academic course Higher tertiary level
(university)
(grammar school) Lower tertiary level
(college)
LEAVE
educational system
Upper vocational Higher tertiary level
o course (university)
5 (with maturity examina- Lower tertiary level
- tion) (college)
E LEAVE
é educational system
z

Lower vocational
course

(without maturity
examination)

LEAVE
educational
system

In this study | have included the following explanatory variables in order to assess
educational success.

Father’s social class (CLASS): This variable contains four classes which are defined
according to the principle of the Hungarian Occupational Class schema including the fol-

3 The multinomial logit model has been estimated in SPSS, using a macro program prepared by John Hendrickx.
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lowing categories: service class, intermediate class which contains routine nonmanuals
and self-employed fathers, skilled workers and unskilled workers.

Material resources of parents (MAT): The material capital of families is measured by
the family’s possession of the following items: colour television, freezer, automatic
washing machine, hi-fi stereo equipment, camera and video cassette recorder, automo-
bile, personal computer and child’s own room. | have created a set of dummy variables
which takes value 1 indicating the possession of a particular item, otherwise it is 0. In the
second step | have normalized these observed variables, then | have added up these stan-
dardized values (Z-scores). This kind of measure of material capital is a better proxy to
capture the economic environment under which the child grows up than income meas-
ures, since it takes into account the accumulation time of these items and thus the mate-
rial possession reflects a continuous level of wealth throughout childhood.

Cultural resources of parents (CUL): The cultural climate of families is measured by
the following cultural activities of the child (his/her parents): attendance at theatres, con-
certs and exhibitions (it is important to emphasize, that these pieces of information refer to
the activities in which parents are engaged with their children); and possession of more than
200 books. In addition, I have considered some information on childhood educational cli-
mate, namely participating in extra-curriculum activities (attending language and music
courses). Similar to the construction of the variable on material resources, | have normal-
ized the dummy variables concerning different types of cultural activities, then | have added
up these standardized values resulting in a synthetic measure of childhood cultural capital.

Path-way (PATH): As it was shown in Figure 1, individuals may follow different
paths to arrive at tertiary education, and it may be assumed that pupils who follow paths
which do not include an academic component at secondary level have a lower probability
of entering any kind of tertiary education. To test this hypotheses, in the analysis of terti-
ary education | have included a dummy variable which takes value 1 if respondent
graduates from any academic type of secondary school and it sets O if they graduate from
any vocational type of secondary school.

To assess the developments of educational attainment over the investigated time pe-
riod, | have included in the analysis the respondents’ birth cohort (BIRTH) measured in
single years. This variable has been rescaled for the analysis, so the most recent cohort
(1980) takes a value of 14 and the oldest cohort (1966) takes a value of 0.

Developing nested models for educational career

To estimate the effect of the different resources on school success, several nested
models have been tested. To evaluate whether the effect of parents’ social class was bi-
ased in previous analyses on educational success, first | have estimated the baseline mod-
els which omit the material and cultural capital variables (Model 1). For the ith individ-
ual and the k educational category at transition level t, this baseline model is as follows:

P L-1
In— ¥ =g+ B PATH; + B,BIRTH;+ Y. 5,CLASS;

2 Pijt =

I

for k=1,...K-1 and t=1 (secondary transition), 2 (tertiary transition).
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Here pyis the probability of choosing school branch k. BIRTH represents the single-year
birth cohort effect and CLASS means a set of dummy variables for L-1 out of L class cate-
gories. The variable PATH is included in the model only for the analysis at tertiary educa-
tion. In the multinomial logit model the kth school alternative represents the omitted choice
which is always the ‘leave education’ option, « is the intercept term and the parameter es-
timates are denoted by S. The model is fitted for each transition (secondary and tertiary)
level.

Model 2 adds up material and cultural resource variables:

In—PK_ _ Model 1+ 4, MAT; + 4,CUL;.
2 Pijt
j=k
Since the relative influences of material and cultural capital may depend on the fa-
ther’s social class, Model 3 includes interactions of the father’s class with childhood ma-
terial and cultural resources:

|nKpi= Model 2+ SzlﬂSCLASSiS x MAT; +Uzlﬂu0|_Assiu x CUL;.
2 Pijt o= ust
j=k
The interaction effects (4, £, ) tell whether the effect of material and cultural re-
sources are stronger or weaker for respondents whose fathers belong to a particular so-
cial class compared to respondents with fathers from the reference social class category.
As noted earlier, it can be assumed that there is some path dependence in educational
careers. We can hypothesize that the greater the influence of the different factors of so-
cial background on the transition to tertiary education is, the more difficult is to follow
the path. In other words, transition to third level education is dependent on the type of
secondary school (academic versus vocational) the individual graduates from. To test the
hypothesis of a positive relationship between the difficulty of secondary school path-way
and the choice of the different types of tertiary education, | have introduced interactions
between the social origin parameters and the dummy variable PATH:

) X-1
InKpi: Model 3+ 8,BIRTH; x PATH; + > 5,CLASS;, + ByMAT, xPATH; +
2 Pijt x=t
j=k

w-1 Q-1
+ B,CUL; xPATH; + ¥, B,,CLASS;, x MAT;xPATH; + 3 BoCLASS;; x CUL; x PATH;.
w=1 q=1

5. Empirical results

In the following subsections the empirical findings will be presented.

Comparison of nested models

Subsequently, investigating predictor factors of the choice of different kinds of edu-
cational paths, 4 nested models have been tested. Comparisons of these models, based on
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the differences in log-likelihood-ratio statistics, are given in Table 1.1 for males and Ta-

ble 1.2 for females.

Log-likelihood ratio chi-square tests
for multinomial logistic regression models for educational choices

(Males, born 1966-1980.)

Table 1.1

Model/Comparison

Log-likelihood ratio

Degrees of freedom

secondary tertiary secondary tertiary
level level level level
Models
1. (Baseline, school path-way, linear birth cohort,
father’s class) 590.0* 119.7* 12 10
2. (Model 1 + material resources, cultural re-
sources) 971.5* 129.4* 18 14
3. (Model 2 + interaction of father's class with
material and cultural resources) 1105.6* 163.4* 36 26
4. (Model 3 + interaction of family background
variables with school path-way) - 188.9* - 50
Comparisons
Model 2 versus Model 1 381.5* 9.7* 6 4
Model 3 versus Model 2 134.1* 34.0* 18 12
Model 4 versus Model 3 - 255 - 24

* p<.05.

Note: Fit assessed by -2 log (Lo/ L; ), where L; is the likelihood of the fitted model and L, is the likelihood of the inter-
cept models in the first four rows (Model 1 through 4) and comparison of different models can be found in the last three rows.

Log-likelihood ratio chi-square tests
for multinomial logistic regression models for educational choices

(Females, born 1966-1980.)

Table 1.2

Model/Comparison

Log-likelihood ratio

Degrees of freedom

secondary tertiary secondary tertiary
level level level level
Models
1. (Baseline, school path-way, linear birth cohort, 555.4* 157.5* 12 10
father's class)
2. (Model 1 + material resources, cultural re- 848.8* 180.5* 18 14
sources)
3. (Model 2 + interaction of father's class with 975.3* 220.0* 36 26
material and cultural resources)
4. (Model 3 + interaction of family background
variables with school path-way) - 248.8* - 50
Comparisions
Model 2 versus Model 1 293.4* 23.0* 6 4
Model 3 versus Model 2 126.5* 39.5* 18 12
Model 4 versus Model 3 - 28.8 - 24

*p<.05
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The first two models are the main-effect models, that is they do not include any inter-
action terms. Model 1 (base model) specifies birth cohort and father's social class effects;
Model 2 displays the impact of material and cultural resources of parents. A comparison
of Models 1 and 2 shows that the inclusion of childhood material and cultural capital sig-
nificantly improves the fit of the models for both educational levels, both for men and
women.

In Model 3 and Model 4, I have incorporated two interaction-term models into my
analysis which are modifications of Model 2. Model 3 hypothesizes that the effect of the
material and cultural resources varies among individuals with different social class back-
grounds. The overall fit statistics of this model confirm this hypothesis for both sexes
and for all kinds of school transitions. Finally | have developed a model which tests
whether or not the effect of the different measures of family background on the tertiary
educational choice varies from the secondary school path-way. According to the results,
Model 4 has not attained a significantly better fit compared to Model 3 either for males
or females. In sum, one can say that the impact of the attributes of family on the likeli-
hood of choosing tertiary education of any kind does not depend on the type of secon-
dary school where the individual comes from. In conclusion, Model 3 seems to be the
‘best’ one because it fits to the data more parsimoniously than Model 4 does. Thus I
have decided to present in the subsequent section the parameter estimates derived from
Model 1 to Model 3.

Interpretation of parameter estimates

Differences in educational career according to father’s social class. Starting with
secondary level, class origin appears to have a markedly stronger effect on academic
studies compared to lower and higher vocational tracks. Males with service class origins
are the most likely to choose academic types of study as opposed to leaving the educa-
tional system. As we go down the social class ladder, the propensity to choose an aca-
demic branch of education decreases. For females the pattern is the same. In other words,
there is a striking trend towards following an academic track of education at a higher ex-
treme of the social class hierarchy. As for the likelihood of going on to an upper voca-
tional type of secondary schooling — which makes pupils eligible to going on to tertiary
level as well —, is largest for individuals with an intermediate class background. Lower
vocational training seems to be the best option for pupils with skilled worker origins.
These results underline the great differences in the social class recruitment of various
branches of studies at secondary level.

Class differences are generally smaller at tertiary level, indicating that the most
important decision is to choose among the different types of secondary studies. In
spite of this fact, as parameter estimates show in Table 3, a service class origin is im-
portant for the choice of an academic (university) versus vocational (college) type of
education similarly to secondary schooling. For females, there is one more statistically
significant social class effect regarding tertiary education. As revealed by coefficients,
the propensity to study at college level is the strongest for women with intermediate
class backgrounds.
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Table 2
Coefficients for multinomial logistic regression of choosing among
different types of secondary education on family resource variables: Model 1
(Standard errors in parentheses)
Males Females
Lower voca- | Upper voca- | Academic | Lower voca- | Upper voca- | Academic
tional track | tional track track tional track | tional track track
Linear birth cohort .078*** .082*** .092*** .093*** .118*** .082***
(.016) (.017) (.019) (.017) (.093) (.017)
Father’s class
service .766 2.24%%* 3.98*** 111 2.16%** 4,15%**
(.474) (.241) (.374) (.656) (.261) (.517)
intermediate .809 2.74%** 2.51%** 937 3.01*** 2.40%**
(.431) (.368) (.265) (.567) (.524) (.260)
skilled worker TTTx** 1.42%** 1.31*** .844%** 1.48*** 1.26***
(.145) (.168) (.204) (.152) (.159) (.164)
unskilled worker (reference) .000 .000 .000 .000 .000 .000
Constant A428*** -.842%** | -] 65%** -.186** -891xF* | T42FH*
(.129) (.158) (.194) (.138) (.152) (.151)
Number of cases 483 721 1177 823 797 718
*p <.05; ** p <.001; *** p <.001.
Note. Reference category is ‘drop out’.
Table 3

Coefficients for multinomial logistic regression of choosing among
different types of tertiary education on family resource variables: Model 1

(Standard errors in parentheses)

Males Females
Lower tertiary Higher tertiary Lower tertiary Higher tertiary
(college) (university) (college) (university)
Secondary path: academic (ref.: voca- 1.09*** 2.03%** 1.37%** 1.99***
tional) (.206) (.304) (.184) (.324)
Linear birth cohort .059 .079 .061* .018
(.034) (.044)) (.027) (.038)
Father’s class
service .187 1.89*** 781 1.12**
(.331) (.565) (.476) (.347)
intermediate .353 1.01 .859** .344
(.323) (.603) (.265) (.385)
skilled worker 671 .353 272 -.267
(.587) (.323) (.247) (.366)
unskilled worker (reference) .000 .000 .000 .000
Constant -1.28*** -3.44%** -1.96%** -3.56
(.307) (.592) (.261) (.426)
Number of cases 83 145 93 216

*p<.05; ** p <.001; *** p <.001.
Note. Reference category is ‘drop out’.
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An interesting feature of the model at the tertiary level of education is that it controls
the effect of secondary school path-way. It is obvious from the coefficients that the odds
of making a tertiary level transition differs markedly according to the type of secondary
education: the choice of any kind of tertiary schooling is much more likely in case of pu-
pils graduating from an academic type of secondary education. And it may be assumed
that the distribution of class origins is quite different in the two branches of secondary
schooling. Consequently, following this research strategy, we may realise the ‘pure’ im-
pact — namely the effect after filtering the influence of secondary school path-way — of
the attributes of family on the choice of tertiary education.

Impact of childhood material and cultural capital on educational choices. For secon-
dary school transition, the effect of the material resources of parents appears to be substan-
tial, statistically significant and independent of the conventional parameters of social origin.

Table 4

Coefficients for multinomial logistic regression of choosing among

different types of secondary education on family resource variables: Model 2
(Standard errors in parentheses)

Males Females
Lower voca- | Upper voca- | Academic | Lower voca- | Upper voca- | Academic
tional track | tional track track tional track | tional track track
Linear birth cohort .016 .018 .020 .039 .031 .006
(.018) (.020) (.023) (.019) (.019) (.020)
Father’s class
service 231 1.43%** 2.50%** 594 1.31** 2.58***
(.382) (.254) (.396) (.571) (.275) (.535)
intermediate .296 1.60%** 1.60*** .509 1.71%** 1.43%**
(.241) (.386) (.282) (.279) (.443) (.275)
skilled worker B579*** 1.09*** 973*** .609*** 1.05*** T94%**
(.148) (.175) (.214) (.158) (.167) (.172)
unskilled worker reference) .000 .000 .000 .000 .000 .000
Material resources 1.02%** 1.27%** 1.31%** 1.21%*** 1.49%** 1.50***
(.138) (.143) (.149) (.156) (.156) (.158)
Cultural resources .385 1.04*** 1.34%** .234 A39** 621***
(.201) (.201) (.203) (.163) (.151) (.150)
Constant 1.61*** .882%** .168 .852%** 719%*>* .910***
(.200) (.223) (.254) (.209) (.216) (.216)
Number of cases 483 721 1177 823 797 718

*p<.05; ** p <.001; *** p <.001.
Note. Reference category is ‘drop out’.

For men, a one-unit increase in childhood material status is associated with a 270 per-
cent increase (100[e **!- 1]) in the odds of choosing an academic track of secondary edu-
cation and a 256 percent increase in the likelihood of going on to a higher vocational
type of secondary school, and a 177 percent increase in the odds of choosing a lower vo-
cational branch, as opposed to leaving the school system. For women these estimates are
as follows: 348, 344, and 235 percent, respectively. As these figures show, secondary
school choices of females are more dependent on the financial credentials of parents than
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the decisions of males about secondary school careers. Although secondary educational
choices appear to be markedly influenced by childhood material conditions, the magni-
tude of the material resource effects is weaker for ‘easier’ options, more precisely, for
vocational tracks of education.

The influence of cultural resources follow a similar trend to the impact of material
status: the more “difficult’ the educational option is, the larger the magnitude of this effect is
for both sexes. For men, a one-point increase in childhood cultural resources is associated
with a 280 percent increase in the odds of going on an academic type of secondary school
and 183 percent increase in the propensity to choose an upper vocational track — as opposed
to dropping out. However — as the parameter estimate suggests — the choice of a lower vo-
cational type of secondary level does not depend significantly on the cultural capital of
males’ family. For women, the trend concerning the impact of cultural capital on secondary
school decisions is similar, although the magnitude of the effects appears to be smaller: in
the case of academic track 86, for upper vocational study 55 percent, for lower vocational
type the effect of cultural capital is statistically insignificant.

The findings about the impact of childhood material and cultural ‘climate’ on the
educational decisions concerning secondary level can be summarized as follows.

a) The more ambitious the school choice is, the greater the effect of the resources of
parents is.

b) The influence of material capital seems to be greater than the effect of cultural re-
sources for the choice of continuing an educational career after primary school versus drop-
ping out. This trend is illustrated in Figure 2.1. For instance, for males coming from the
poorest material status, the predicted probability of leaving the educational system after pri-
mary school is about 30 percent, while for boys with the poorest cultural climate this prob-
ability is ‘only” 20 percent. For females these predictions are 35 and 20 percent, respec-
tively. (Note, that these probabilities are calculated on the bases of Model 2, in other words,
these are controlled for birth cohort and father’s social class as well as cultural resources.)

Figure 2.1. Predicted probabilities of educational choices at secondary level

according to the parental material resources
Males

Females

Mean predicted probabilities

Lowest

Highest
o
Lowest
Highest

Parental material resources (from lowest to highest)

- Leave |:| Lower vocational track - Upper vocational track |:|Academic track

Remark: Controlled for birth cohort, father’s social class, cultural capital.



EDUCATIONAL CHOICES IN HUNGARY 87

) On the contrary, the effect of the cultural capital of parents appears to be crucial
for the decision on choosing between two types of upper secondary studies, which
make pupils eligible for tertiary education: the more cultural resources someone pos-
sesses, the more likely it is that they will choose the academic branch of study, as op-
posed to the vocational track. According to the predicted probability of continuing on
the academic track, almost 50 percent of boys with the largest amount of cultural capi-
tal choose this kind of secondary study as opposed to 5 percent of boys with the poor-
est cultural background. For females these probabilities are 60 and 18 percent rex-
petively (see Figure 2.2.).

Figure 2.2. Predicted probabilities of educational choices at secondary level

according to family cultural resources
Males Females

Mean predicted probabilities

Lowest
Highest
o

Lowest
Highest

Parental cultural resources (from lowest to highest)

I 1 cave [ Lower vocational track BB Upper vocational track  [___] Academic track

Remark: Controlled for birth cohort, father’s social class, material capital.

The next branching point is the choice of lower or upper tertiary education versus
leaving the school system with the General Certificate of Education obtained. In this case
there are important gender-specific differences in the effect of childhood material and
cultural resources. For males only parental financial credentials exert statistically signifi-
cant effect on the choice of an academic type of tertiary study (the choice of lower terti-
ary track is not influenced by either material or cultural capital stock). For females only
the possession of cultural capital influences the decision on going to tertiary level or not,
and if so, which branch of study to choose.

As for the parameter estimates, a one-point increase in the material capital is linked
to a 27 percent increase in the odds of university enrollment for men. Remember that
at secondary level the large amount of financial credentials increased the likelihood of
enrollment in academic track by 270 percent. It means that the importance of child-
hood material conditions is smaller when males decide their academic type of tertiary
education than when they choose the academic branch of secondary study. For females
a one-point increase in childhood cultural resources is associated with an 83 percent
increase in the propensity to choose university level, and a 47 percent increase in the
likelihood of choosing lower tertiary level. Comparing these figures to the coefficients
of cultural capital derived from the model on secondary school decision, an interesting
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trend is revealed: unlike the effect of financial resources for men, for women the im-
pact of childhood cultural ‘climate’ appears to be stable over their whole educational

careers.

Coefficients for multinomial logistic regression of choosing

among different types of tertiary education on family resource variables: Model 2

(Standard errors i

n parentheses)

Table 5

Males Females
Lower tertiary Higher tertiary Lower tertiary Higher tertiary
(college) (university) (college) (university)
Secondary path: academic (ref.: voca- 1.03*** 1.95%** 1.35%** 1.94%**
tional) (.208) (.306) (.185) (.327)
Linear birth cohort .069 .094 .068* .022
(.044) (.065) (.028) (.041)
Father’s class
service -.031 1.56** 312 ALT*
(.346) (.578) (.403) (.208)
intermediate 237 .839 .651** -.053
(.329) (.608) (.277) (.407)
skilled worker .628 -.154 .169 -.488
(.589) (.312) (.252) (.377)
unskilled worker (reference) .000 .000 .000 .000
Material resources 162 .237* .189 .206
(.139) (.111) (.129) (.129)
Cultural resources .155 .204 .383* .604***
(.092) (.108) (.086) (.098)
Constant -1,15%** -3.25%** -1.78%** -3.36***
(.322) (.604) (.279) (.442)
Number of cases 83 145 93 216

*p <.05; ** p<.001; *** p <.001.

Note. Reference category is ‘drop out’.

The major results concerning the importance of different kinds of family resources on
the choice of tertiary education are as follows.

a) The more resources one possesses, the more likely they are to choose the academic
(higher) branch of tertiary education.

b) For males it is the material capital possession, for females the cultural capital posses-
sion which exerts a substantial impact on educational choices at tertiary level. It is well-
supported by the predicted probabilities of Figures 3.1. and 3.2. For males with the highest
amount of material resources the propensity to continue on tertiary level is about 60 percent,
while for females with the same attributes it is ‘only” 40 percent. On the contrary, in the
case of childhood cultural capital, for girls with the richest cultural background the pre-
dicted probability of going on to universities or colleges is about 60 percent, for boys with
the same traits it takes the value of 45 percent. (Again these probabilities are controlled for
birth cohort, father’1s social class and the secondary school path way.)
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Figure 3.1. Predicted probabilities of educational choices at tertiary level

according to the material resources of the family
Males Females

Mean predicted probabilities
100 7

80

Parental cultural resources (from lowest to highest)

I e [ — College . Upper vocational track

Remark: Controlled for path-way, birth cohort, father’s social class, cultural capital.

Figure 3.2. Predicted probabilities of educational choices at tertiary level

according to the cultural resources of the family
Males Mean predicted probabilities Females
100

80
60

40

7]

Highest

2
ParentaEcultural resources $from lowest to highest)

- Leave |:| College - Upper vocational track

Remark: Controlled for path-way, birth cohort, father's social class, material capital.

¢) For men the importance of childhood material conditions is smaller at tertiary level
than at secondary level.

d) For women the reliance on the cultural resources of parents appears to be constant
over their educational careers.

Do parental material and cultural resources mediate the relationship between class ori-
gin and educational attainment or are the effects of these resource variables independent of
father’s social class? Although both resource variables have a significant net effect on
school choices, the reduction in the impact of class backgrounds is not substantial when it is
controlled for childhood material and cultural capital (more precisely, the magnitude of
class effects is smaller, but the statistical power of parameter estimates remains the same).
Hence, those studies which exclude the material as well as the cultural credentials of parents
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do not overestimate the impact of social class background. This result, namely that esti-
mates on class background are weakly affected by adding childhood material and cultural
resources, suggests that family variables are not completely substituted by each other.

Family class background differences in the effect of material and cultural resources
on schooling career

To test the controversial hypotheses derived from the social reproduction and the ra-
tional action theories concerning the relationship between social class background and
material as well as cultural resources of parents, | have incorporated the interaction terms
of these variables into my model. It is evident from the regression coefficients that at sec-
ondary level the effects of material resources vary according to class origin in the case of
both sexes. For men 6, for women 3 parameter estimates out of 9 are significant.

Do the relative size of resources effects support the hypothesis of the rational action
that is, the less advantageous background an individual has, the stronger these effects
are? All interaction terms are negative, which means that the greatest importance of
childhood material capital for making secondary school transition is found for individu-
als with unskilled class background (the reference category of class origin). For a male
who comes from service class a one-point increase in material resources is associated
with an 80 percent less increase in the odds of choosing an academic branch of study
than for a male with an unskilled-worker background. For females this estimate is simi-
lar, 84 percent. As for the interactions between class origin and childhood cultural capi-
tal, coefficients appear to be insignificant for both sexes. In sum, in the secondary educa-
tional level parameter estimates confirm the prediction of the rational choice theory.

Table 6

Coefficients for multinomial logistic regression of choosing

among different types of secondary education on parental resources variable: Model 3
(Standard errors in parentheses)

Males Females
Lower voca- | Upper voca- | Academic | Lower voca- | Upper voca- | Academic
tional track | tional track track tional track | tional track track
Linear birth cohort .017 .017 .019 .041 .034 .005
(.018) (.020) (.023) (.029) (.020) (.020)
Father’s class
service -.026 1.29%** 2.27*** 764 2.02** 2.81%**
(.482) (.480) (.487) (.767) (.739) (.731)
intermediate -.138 1.08*** 1.14** .039 .890* 1.03**
(.317) (.321) (.344) (.379) (.369) (.369)
skilled worker 122* 1.19%** 1.07** 157 .578* 337
(.323) (:332) (.352) (.285) (.283) (.286)
unskilled worker (reference) .000 .000 .000 .000 .000 .000
Material resources 1.42%** 1.69%** 1.73*** 1.58*** 1.85*** 2.01***
(.226) (.247) (.269) (.249) (.259) (.261)
Cultural resources .108 .782* .895** .105 .622* .543*
(.301) (.307) (.317) (.279) (.264) (.261)

(Continued on the next page.)
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(Continuation.)

Males Females
Lower voca- | Upper voca- | Academic | Lower voca- | Upper voca- | Academic
tional track | tional track track tional track | tional track track
Father’s class x material resources
service -1.37** -1.56** -1.59%** -1.47* -1.65%* -1.81**
(.491) (.489) (.299) (.647) (.607) (.600)
intermediate -1.01** -1.01** -1.12%* -.528 -521 -.646
(.348) (.379) (-359) (.482) (.480) (.481)
skilled worker -.313 -.247 -.302 -.639 -.664 -.806
(.316) (.335) (.357) (.337) (.350) (.440)
Father’s class x cultural resources
service .606 1.154 1.269 -.931 -.989 -.622
(.885) (.867) (.870) (.582) (.573) (.364)
intermediate .097 .204 .233 -.285 -.124 -.357
(.489) (.498) (.499) (.535) (.488) (.489)
skilled worker 516 791 .836 -.099 -.077 -.187
(.503) (.496) (.514) (.386) (.367) (.372)
Constant 1.76*** 1.03*** 312 1.20%** 1.06*** 1.24%**
(.251) (.267) (.293) (.261) (.264) (.265)
Number of cases 483 721 1177 823 797 718

* D < .05; ** p < .001; *** p <.001.

Note. Reference category is ‘drop out’.

An additional support for the hypotheses of the stronger material capital effect of in-
dividuals from less advantageous class backgrounds can be comprehended, by the esti-
mates of material resources of those choosing the academic track of tertiary education
(university); however, only for males. In this case, for pupils with a service class father a
one-point increase in childhood financial credentials results in a 98 percent less increase
with the likelihood of continuing in universities than for pupils who come from the un-
skilled class. As one can remember, at the secondary level this figure was ‘only” 80 per-
cent, thus for males with the least advantageous class background the importance of the
material capital of parents appears to be more vital for making a tertiary transition as op-
posed a transition to a lower level of the educational hierarchy.

Table 7

Coefficients for multinomial logistic regression of choosing among

different types of tertiary education on family resources variables: Model 3
(Standard errors in parentheses)

Males Females
Lower tertiary Higher tertiary Lower tertiary Higher tertiary
(college) (university) (college) (university)
Secondary path: academic (ref.: voca- 1.08*** 2.06*** 1.34%** 1.96***
tional) (.213) (.317) (.187) (:332)
Linear birth cohort 071 114 .070** .020
(.046) (.087) (.029) (.041)

(Continued on the next page.)
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(Continuation.)

Males Females
Lower tertiary Higher tertiary Lower tertiary Higher tertiary
(college) (university) (college) (university)
Father’s class
service -.397 1.75 .089 737
(.396) (.928) (.470) (.427)
intermediate -.283 .982 .961* -.764
(.377) (.956) (.397) (.526)
skilled worker .679 -.597 429 -.857
(.942) (.354) (.380) (.449)
unskilled worker (reference) .000 .000 .000 .000
Material resources 1.09 3.32** 173 .286
(.675) (1.08) (.554) (.490)
Cultural resources -.123 -1.19 .554* 1.23*
(.265) (1.23) (.244) (.619)
Father’s class x material resources
service -1.41 -4, 11%** -.083 -1.29
(.848) 1.17) (.559) (.683)
intermediate -.973 -3.24** 741 -.841
(.533) (1.11) (.545) (.726)
skilled worker -.562 -2.41* .637 -1.13
(.541) (1.12) (.528) (.708)
Father’s class x cultural resources
service 310 1.53 .588 .959*
(.302) (1.27) (.314) (.470)
intermediate .681 1.49 374 .524*
(.354) (1.23) (.274) (.250)
skilled worker 129 1.52 .320 .626
(.375) (1.278) (.320) (.609)
Constant - .B2x** -3.52%** -2.00*** -3.00***
(.358) (.931) (..390) (.474)
Number of cases 83 145 93 216

* D < .05; ** p < .001; *** p <.001.

Note. Reference category is ‘drop out’.

For females parameter estimates concerning tertiary education confirm the prediction
of the cultural reproduction theses. The importance of childhood cultural capital for mak-
ing an academic type of tertiary transition is the greatest for students with the most ad-
vantageous class backgrounds. Namely, for a woman who comes from the service class a
one-point increase in her cultural resources is linked to a 161 percent greater increase in
her propensity to go on to university than for her counterparts with unskilled worker

backgrounds.

6. Conclusions

The aim of this study was to investigate the effect of childhood material and cultural
capital on the educational career applying a discrete choice approach and testing several
hypotheses derived from the social reproduction thesis and the rational action theory.
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When using different characteristics of parents to examine trends in the schooling
process, | have found that childhood material and cultural capital have significant and
independent impacts on educational success. The predictions of the two theoretical ap-
proaches on the effect of these parental resources on educational career are the same.
Namely, one unit increase in childhood material and cultural capital is linked to the in-
crease in the likelihood of continuing the educational career compared to leaving the
school system. Results confirm this hypothesis, however, a gender-specific variation
emerges. While for males childhood material credentials appear to have a particular im-
portance in influencing the odds of educational attainment through the whole school ca-
reer, for females cultural capital exerts a greater effect on educational success, at least at
tertiary level. It suggests that for men the rational action theory, for women the cultural
reproduction thesis provide the most appropriate explanation for educational behaviour.

As for the second set of hypotheses, both theoretical approaches have the same pre-
dictions: the net effects of family resources are the largest in the case of an academic
track of education. My results support this hypothesis indicating that, on the one hand
more prestigious educational branches require more ‘inherited’ cultural capital, on the
other hand they provide ‘easier’ access to the best labour market positions.

The next branch of my findings concerns the life-course variation in the effect of
childhood material and cultural capital on educational career. In this case the gender-
specific differences are striking again: for males the influence of childhood material capi-
tal as well as the impact of cultural capital is smaller at tertiary level as compared to sec-
ondary transition, operating as the rational action theory predicts. However, for females
it is true only for material credentials; as for the cultural capital, its effect appears to be
stable over the whole educational career confirming the hypothesis derived from the cul-
tural reproduction theory.

According to my findings, the interactions between the social class origins of indi-
viduals and their material-cultural resources are significant, however, operating in the re-
verse directions for males and females. The prediction of the rational action theory con-
firms the parameter estimates for men, that is, the importance of childhood material
capital is the most vital for pupils with the least advantageous class background. For
women, findings support the predictions of the cultural reproduction theory, at least at
tertiary level, namely the effect of cultural capital is the greatest for individuals with the
most advantageous class origins.

In sum, my findings leave no doubt that investigating school careers both the rational
action theory and the cultural reproduction thesis are relevant, but the resource transmis-
sion process appears to be gendered. Girls are more likely to “follow’ the social repro-
duction ‘route’, but boys’ behaviour is ‘commanded’ by a rational action approach.
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ON SOME PROPERTIES
OF MORTALITY RATES

EMIL VALKOVICS'

SUMMARY

The first part of the paper underlines the necessity to consider in the analysis of mortality
the double nature of general age-specific mortality rates: they determine with the number and
age distribution of persons exposed to the risk of dying the number and the age distribution
of the deceased. An attempt is made to separate the impact of these two roles.

The second part of the contribution describes the method of decomposition of the differ-
ences between the life expectancies at birth (and at higher ages) elaborated and used in the
Demographic Research Institute of the HCSO, based on the evidence that the life expectancy
at birth may be defined, among others, as the mean age of all the deceased of the life table
and this mean age is equal to the weighted arithmetic mean of the mean ages of victims of
different causes of death.

KEYWORDS: Mortality rates; Life expectancies; Causes of death.

Changing age-specific mortality rates always lead to the change of all the other life-
table functions. The intensity of the phenomenon studied (i.e. mortality) remains
equal to unity in all cases and the distribution of the deceased of the life table by ages
changes in all cases. Life expectancy at birth remains equal among others to the mean
age of the deceased of the life-table in all cases and this mean age remains equal to the
weighted mean of the mean ages of victims of different causes of death in all cases. The
decomposition of the differences between the two life expectancies is therefore the de-
composition of the differences between the two weighted arithmetic means in all cases.
Several methods of decomposing the differences between the life-expectancies at birth
have already been elaborated and published. The general age-specific mortality rates and
the age- and cause-specific mortality rates have a certain role in all of them, but solely or
almost solely in the distribution of the gains (or losses) in the number of person-years by
causes of death studied. Their influence on the number and distribution by age and causes
of death of the deceased of the life-tables compared is entirely neglected in all of them.
The method elaborated and used for this purpose in the Demographic Research Insti-
tute of the HCSO starts from distributing the deceased in the death function of the life-

'D. Sc., Scientific adviser of the Demographic Research Institute of the HCSO.
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table compared by causes of death. We are therefore highly interested in studying the al-
ready known and unknown or simply neglected properties of general age-specific morta-
lity rates and of age- and cause-specific mortality rates influencing the distribution of the
deceased of the life table by age and causes of death studied.

1. The double nature of the general age-specific and age- and cause-specific
mortality rates

The general age-specific mortality rates with the number and age distribution of per-
sons exposed to the risk of dying, immediately determine the number and the age distri-
bution of the deceased. They have therefore a double nature. If we consider an age inter-
val with a given number of those exposed to the risk of dying, a higher value of the
corres-ponding age-specific mortality rate produces a higher number and a lower value a
lower number of the deceased. If the number of those exposed to the risk of dying is
given for all the age groups, it is easy to establish which from the two series of age-
specific mortality rates produces a higher or a lower number of the deceased. In a sepa-
rate age group a higher rate produces more and a lower rate produces less of them. This
is not true if we consider the sum of general age-specific mortality rates. A higher sum
may produce the same or a lower and a lower sum the same or a higher total number of
deceased persons because the number of the deceased does not only depend on the level
of the rates, but it also depends on some other still neglected properties of them. It is ob-
viously true that if in one of the series of the age-specific mortality rates all the values are
lower than in the other one, the number of the deceased and the number of years they
lived in different age groups and the total number of the deceased and of years they lived
will be lower the and inversely. Nevertheless it may happen that the lower the values of
all the rates, and the lower the value of their sum, then a lower number of deceased and a
lower number of years they lived in all the age groups is connected with a higher number
of years per one deceased (the total number of years lived divided by the total number of
deceased). Such a situation is presented in Table 1.

Column (1) of Table 1 shows the age groups, column (2) the mean ages at death in
different age groups (calculated by using an appropriate weighting procedure), column
(3) the number of those exposed to the risk of dying in different age groups (equal in this
case to the number of years in different age groups (N™ = n®), columns (4) and (5) the
general age-specific mortality rates of Hungarian males and females in 1966, columns (6)
and (7) the number of deceased males and females. Column (8) shows that the number of
deceased males is higher in all the age-groups, columns (9) and (10) present the number
of years lived by the deceased males and females. It is clear that the total number of years
lived by deceased females is lower than that lived by deceased males, nevertheless the to-
tal number of years divided by the total number of the deceased is higher in the case of
females (84.200390 > 83.077122). This fact may only be explained by an until now ne-
glected property of the series of general age-specific mortality rates: that is the ratios of
the values of neighbouring rates in these series are different. The values of the rates ex-
perienced after childhood at higher ages exceed much more the rates experienced at
younger ages by females. More precisely: their descent during the years of early childhood
and their ascent after the minimum value attained is quicker than in the case of males.
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MORTALITY RATES 101

If we multiply the series of general age-specific mortality rates of females by a con-
stant that makes them produce as many deceased females as the number of deceased
males (5.578520/4.830677 = 1.154811), the number of deceased females in the oldest
age group will already be higher than that of the males, but the total number of years
lived by deceased females divided by the number of deceased females will differ from
the value of this indicator just like in the previous situation. (See Table 2.) If we use an-
other multiplier (e.g. 0.5) the result will be the same. It is clear that the series of general
age-specific mortality rates for females produce, ceteris paribus, a higher mean age of the
deceased. The age-structure of the sum of these rates is also different: it is older in the
case of females and younger in the case of males.

In the past a considerable number of authors along with the United Nations Secre-
tariat considered only the differences between the corresponding elements of general
age-specific mortality rates e.g. (,m{)-,m{")) , the sex differences of rates and their ratios

e.g. (,mM/, m{), the sex ratios of rates. In our case they are shown in columns (4) and

(5) in Table 3. The following columns of Table 3 already show the properties of general
age-specific mortality rates which have been neglected up to now.

Columns (6) and (7) in Table 3 show that if we divide all the rates by the lowest rate
in both series, i.e. the rate for 10—14 years of age and multiply the results of the division
by 100, the rates for females obtained this way will be higher at younger ages and mainly
at higher ages than the rates for males despite the fact that in reality the general age-
specific mortality rates in all the age groups are lower in the case of females (See Figure
1.) The differences and ratios of these artificially created figures rise in both directions
from the age-group 10—14.

Figure 1. The general age-specific mortality rates for Hungarian males and females
related to their lowest values in the age group 10-14, 1966
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MORTALITY RATES 103

Columns (10) and (11) in Table 3 show the ratios of neighbouring rates separately in both

series (,m{¥/ ,mM) and (,m{) / m{F) . The conclusions remain the same as before.

Columns (2) and (3) in Table 4 show the so called difference quotiens (i.c. the differ-
ences between the ordinate values divided by the differences between the abscissa val-
ues) calculated separately in both series. If we had the possibility to work with continu-
ous and differentiable functions of age-specific mortality rates, it would be possible to
calculate the differential coefficients or derivatives with respect to X (the age) so as to
work with tangents at different points to the curves instead of secants. Nevertheless it is
possible even when working with secants, — i.e. straight lines joining two points of the
curves — to calculate the slopes and the differences between the tangents and angles made
by these lines with the age axis and calculate the curvatures — i.e. the rates of the changes
of the angles between the tangents with respect to the different arcs of the curves — and
show that the curvature is e.g. at older age higher in the case of females than in the case
of males. We may easily separate the monotonically descending and ascending segments
of the empirical curves and distinguish the parts of the curves which are concave down-
wards and concave upwards even in our case.

Even in our case we would need a good approximation the length of the arc of the em-
pirical curves. It is possible to demonstrate that in the case of females we obtain a curve, in
the oldest age group, the arc of which is linked with a higher mean age of all the deceased of
the life-table in question. This, however, does not mean a higher total length of life.

Columns (2) and (3) in Table 5 contain the values of the general age-specific mortal-
ity rates multiplied by the length of the age groups. The age-specific probabilities of sur-
viving and dying of corresponding life tables may immediately be calculated by using the

simple exponential formula . px=exp(—nnmx) and . qx=1— ; px=1—exp(—nnmx), or the

formulae of Reed and Merrell, of Greville, of Keyfitz and Frauenthal, etc. The same is
true for the probabilities of surviving and dying from the exact age 0 to the exact age X,
i.e. practically all life-table functions may already be calculated by using them. The sum
of the multiplied general age-specific mortality rates is smaller in the case of females
than in the case of males.

Columns (4) and (5) of Table 5 and Figure 2 show the age-structure (the percentage
distribution) of the sums of these two series of multiplied rates. The elements of this dis-
tribution for younger ages are smaller and for older ages higher in the case of females.

Columns (6) and (7) present the cumulated values of these two series of multiplied rates.
Columns (8) and (9) show the same calculated by using the data of their percentage distribu-
tion (included in columns (4) and (5) (see Figure 3). The figures in column (9) are smaller
than those in column (8) and in the case of the female population they approach the upper
limit 100 percent slower than in the case of the males. This slow convergence is also linked
with a lower mortality level, i.e. with a longer life expectancy at birth of females.

Columns (10) and (11) in Table 5 show the distance between the cumulated general
age-specific mortality rates and their sums. If we denote this distance by v,, we may cal-

culate it by using the formula vaz[i nnmx-xia nnme/ i n,m, . The data in columns (6) and
x=0 x=0 x=0

(7), and in columns (8) and (9) are both appropriate for realising this calculation. The
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cumulated values of the general age-specific mortality rates may be reproduced by using
the Baule-Mitscherlich saturation function: xiannmx = i namy (1-vg) , o 100(1-y,), where
x=0 x=0

Vv, denotes the distance in question. The values of the v, are bigger at all ages in the case
of females than in the case of males, which is also due to the lower mortality level, i.e. to
the higher life expectancy of females at birth. In the case of the male population the val-
ues of V5o = (5.578520 - 0.136170)/5.578520 = (100 - 2.440970)/100 = 0.975590, and the
value of multiplied rates cumulated from the age 0 to 50 = 5.578520 (1 - 0.975590), or in
percentages 100(1 - 0.975590) = 2.440970.

Figure 2. Distribution by age groups of the sum of general age-specific mortality rates
for Hungarian males and females, 1966
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Columns (12) and (13) in Table 5 show those multipliers of the cumulated values of
the multiplied age-specific mortality rates n,m, and n,m,™ which assure that they reach
their total sum. If we denote these multipliers by S,, the formula used for their calculation

@ X=a X=a
may be written as follows: sa=[z n,m, - nnmxj/ 3 n,m, . Their values may be calcu-
x=0 x=0 x=0

lated by using the data of columns (6) and (7) or columns (8) and (9). In the case of the
male population the value of

Sso = (5.578520 — 0.136170)/0.136170 = (100 — 2.440970)/2.440970,
because
5.578520 — 0.136170 =39.967320 - 0.136170 = 5.442350
and
5.442350/39.967320 = 0.136170,
and if we use the data of the percentage distribution:
100 — 2.440970 = 39.967320 - 2.440970 = 97.559030

and

97.559030/39.967320 = 2.440970.

The calculated values of general age-specific mortality rates may be reproduced by
using the well-known logistic function

X=a @ 12
Y ngmy = Y nym, L= 3 namy(1+s,)"  or 100 ! =100(1+s,)".
x=0 x=0 + 1+s

1 a x=0 a

The sum of multiplied rates cumulated from age 0 to 50 equals 5.578850 (1/(1+39.967320))=
=5.578850(1+39.967320) ' =0.136170, or expressed in percentages 100 (l/(1+39.967320))=
=100 (1+39.967320)"' = 2.440970. The values of this multipliers S, are higher in the case of the
female population than in the case of the male population. This property of the general age-
specific mortality rates is also linked with the lower mortality level, i.e. higher life expec-
tancy at birth of females.

On the basis of the example we have just analysed, it is possible to state that when compar-
ing two series of general age-specific mortality rates (and age- and cause-specific mortality
rates) it is not sufficient to consider only their differences and their ratios, but, especially if we
want to understand their roles in creating differences in mortality levels, it is necessary to con-
sider the differences in their rates of descent and ascent, in their relative magnitudes, in their
concavities, curvatures, difference quotients (or derivatives, if possible), the differences in the
age structure of their sums, in the speed and acceleration of the convergence of their cumulated
values to their sums, as well as the distances of their cumulated values from their sums, the dif-
ferences of the multipliers which — in the different age groups — assure that they reach their sums
by their cumulated values. These neglected properties of general age-specific mortality rates are
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related to their properties — which have already been considered many times —, i.e. to their dif-
ferences and their ratios. We may formulate the following hypothesis: bigger differences be-
tween the corresponding values of the rates in question and their higher ratios involve bigger
differences in their up until now neglected properties as well.

The same is true of the age- and cause-specific mortality rates with a few exceptions
concerning mainly their absence in a few cases at some ages, the nature of their concav-
ity and curvature, etc. which must be analysed in the case of each cause of death sepa-
rately. It is very important to understand that they also have a double nature as well: they
determine, with the number and age structure of those exposed to the risk of dying, the
number and the age structure of the victims of given causes of death. In the case of the
life tables by causes of death, the sum of the victims of different causes of death is equal

to the radix of the life table [|0 =¥ d i‘XJ and thus it is easy to calculate the structure of

the deceased in the life table by causes of death and the mean ages of victims of different
causes of death. The mean age of all the deceased, as it has already been mentioned, is equal
to the weighted arithmetic mean of the mean ages of victims of different causes of death.

In case of the period life-tables by causes of death, we may ask whether the number
and age structure of those exposed to the risk of dying are really separate immediate de-
terminants of the number and age structure of the deceased or are also determined by
general age-specific mortality rates which are the sums of cause- and age-specific morta-
lity rates. Demographers know that one of the possibilities of calculating the prob-
abilities of surviving from birth to age a, if ly=1, is the use of cumulated (or in-

a
tegrated) values of general age-specific mortality rates 1,/15=, pozexp[- S nnmxj and
x=0

la/lo = apo = aPo™ - aPo® - apo” ..., Where .py”, apo®, -po” denote the corresponding probabilities of
surviving from birth to the age a by causes of death denoted here by (1), (2), (3) etc. The
number and age structure of exposed to risk of dying may easily be calculated by using
simply the general age-specific or age- and cause-specific mortality rates and the total
number of exposed to risk of dying in a period life table. If =1, it is equal to the life
expectancy at birth i.e. to the mean age of all the deceased in the life table

eg=§an=To= 3 xdy! 3 dy -
x=0 x=0 x=0

Another important property of the general age-specific and age- and cause-specific
mortality rates therefore, is that their already known and up until now neglected prop-
erties determine the number and age composition of the deceased by specifying the
number and age composition of those exposed to the risk of dying as well: a higher
mean age of all the deceased in a period life-table is, among others, the result of a
higher mean age of those exposed to the risk of dying and inversely: a lower mean age
of all the deceased is, among others, the result of a younger age structure of those ex-
posed to the risk of dying.

Let us consider after this introduction the method of decomposing the differences be-
tween the life expectancies at birth elaborated and used in the Demographic Research In-
stitute of the HCSO.
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2. The method of decomposing the differences between the life expectancies at birth
elaborated and used in the Demographic Research Institute of the HCSO

When using this method first we calculate the number of the deceased in each age
group of the life table based on the causes of death studied by using the elements of dis-
tribution of the deceased relying on the causes of death in reality or the composition by
causes of death of the general age-specific death rates, which are sums of age- and cause-
specific death rates

It is natural that Y di=,dx; 22 a0, =lo; L2, dix/ X ,dx=1 where i denotes the

1 X 1

X i x=0
causes of death (i=1, ..., 11).

The structure by the causes of death of the deceased in a life table is different
from that of the deceased based on the causes of death in reality mainly because of
the differences in the age structure of the real and the stationary life-table popula-
tions.

The differences between the life expectancies at age X can be calculated by using two
methods. If we are interested only in calculating the differences between life expectan-
cies at birth, the easiest way is perhaps first to calculate directly the mean age of victims
of different causes of death, then those of all causes of death.

The mean age of death in different age groups may be calculated by using the for-
mula

M M
X dM™
n*x

in the case of males and

—F_ ., ak- i)
X EXE e
d®
n=x
in the case of females.
The mean age at death of all victims and those of different causes of death may be
calculated by using the formulae in the case of males:

@ 2]
—-(M M —(M
ZX( )nd; ) ZX( )nd&v‘)
eg(M>=X—0w— and e%M) zx_om
3 pdi™ 2 dix"
x=0 Xx=0

and in the case of females the formulae:

2 2}
—(F —(F
>xFPhdP >x )ndifo)
eg(F) =x0 _ and E%F) zx_ow—

w
Y adiP > dit)
x=0
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If we divide the number of years the deceased lived by their mean ages, we obtain
their numbers in the corresponding life table:

@ 12
—(M) 4 (M) ~M) (M
Zz)x ndi,x P ZOX nd>g )
RS (M) U (M)
0(M) * 2 dix and 0(M) 2 ndx
€i0 x=0 ) x=0

in the case of males and

« —(F @ —(F

> )ndifo) ® > )ndx(F)

x=0 (F) x=0 00 - (F)
0(F) Nzndhx and 0(F) 2 ndx
€0 x=0 Sh) x=0

in the case of females.

The most important question remains the same as what it was before: how to trans-
form the differences between the age-specific mortality rates into differences between
life expectancies at birth?

If we assume as before that I, = 1, it is clear that

X
L=exp[-M,] ZEXP{'Iﬂxd x}zexp[lnx po]zexp fint]
0

where ,p, = I/l, = exp[-M], i.e. the probability of surviving from birth till the exact age x and
the number of survivors in the life table with I,=1; x, denotes the value of the definite
integral of the force of mortality within the limits of age groups, i.e. approximately the
value of the age-specific mortality rate denoted generally m, (or,m) in life tables
aMy =(-Iny p)/n;

X X X
M x:Jﬂde: 2 1mx= X NyMy = -Iny p0=-|n(IX/|0)
0 x=0 x=0

If we consider the additivity of x4, or m, subdivided by causes of death, i.e. the fact
that

ﬂl,x+/12,x+"': Zlui,x: Hy s
i

or

nm1,x+ nm2,x+"'= Z n Mi x=nMx >
1
then we may write

e)(F) - gdM) = I{exp[- M (XF’]- eXp[- MM >] o=
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=T{exp[—(M{§)+M2< +. )] exp[ MM+ m M+ )]}
0

=T emE) e M) J-fexo M) e -mah ] lax=
0

el

o] o 2 e o] Gttt o
0 0 0
=Tﬂiexp( [ 147 dxy exp (- j',uz(F) dx) .. } -{exp( J N dx)y exp (- jyz(M) dx)..}}dx=
0
= [ o [in, 0§ }-ex0 I, p o=
0

= T {exp [lnX pi,Fo)]-eXp [lnX p{,“é')]}dﬁof {exp [lnX Py 0] exp [lnX s ]}dx+
0 0

= {1 ]ax=T 5 - <M>]dx+j[ F)- 1900 | ..=
0 0

=0 i
=T5F>-T5M>=[T§5>-T%>]+[ Tl [T§%>-T%>]=
= Lol 3 ol xafy e Zo[xa(;;-xcw]+~-= £ Tlxafo-xaft]
X= X= X= x=0 i
where 1, 2, ... etc. are the different causes of death, denoted previously by i.
John H. Pollard has shown that

-y = loxp [ miF -exp [ )] Jox=
0

=f{ewlmen-mE ) } o P dx=
0

Iep 0" e 010 Jox=ete
0

His demonstration is undoubtedly correct, but the result we obtain by using his final
formula is very different from our results.

If we are interested in calculating the differences between the life expectancies at
higher ages too, we cumulate from the highest ages the values of ,d;x for obtaining the
numbers of survivors as future victims of different causes of death (l;). It is obvious that
Slix=1, and the sum of the elements of the structures of survivors as future victims of

i

different causes of death is equal to 1 at each exact age.
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The next step is the calculation of the total stationary population and the stationary
subpopulation in the life table by causes of death (,Li). It is natural that

Z n Li,x =n Lx :
1
For the age intervals 0 to 1, 1 to 4 and 5 to 9, the calculation can be done by using the
following well-known formulae:

1Lo = (0,07 + 1,7Mg)d, + l;, where M, is the mortality rate for 0 year of age,

4L| = 1,54d] +4|5’ and 5L5:2,55d5+5|]0.

For the following five-year age intervals (until the age of 85) we have the formula:
65 5
n Lx=§(|x+|x+5)'§(|x-5+|x+10)

For the last (open ended interval) the result may be obtained by using the following
formula:

wlgs= 15 e3s= 155 (1/ ,Mss)=lIss/ , Mss,

where M, is the mortality rate for 85 years of age and above.

The calculation of the stationary subpopulation by causes of may be obtained suppos-
ing that

_ Lx-Nlin
nLi,x_nIi,x+n+ndi,xn— '
ndX
instead of
L « -nl;
— n i, x i, x+n
nLi,x_nIi,x+n+ndi,x di .
i,x

n

Obviously this is not true; the distribution of the victims of different causes of death,
especially in five-year age intervals, may differ from that of victims of all causes of
death. More precise results may be obtained if the distribution of the deceased by causes
of death for single-year intervals is available.

The next step is to calculate the total after-life time of all survivors and of the survi-
vors as future victims with different causes of death. It may be realized by cumulating
the ;L and ,Lix values from the highest ages and so Y'T;,=T, -

I

The life expectancies at age X of all survivors and survivors as future victims with dif-
ferent causes of death may be calculated by using the formulae:

_T _Tix
ey=—% and ¢,= .

X |i,x
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The life expectancy at birth (€°)), i.e. the mean age of all the deceased in the life table,
as it has already been mentioned, is a weighted arithmetic mean of mean ages at the
death of victims with different causes of death. If we denote the proportions of victims of
different causes of death by f; then

e8=z fi,Oe?,O (Z fio=D-

The ‘mean of means’ nature of life expectancy at birth, or the mean age of all the de-
ceased in the life table is sometimes presented by showing the balances with two hands.
The weights hanging on both hands of balances are the numbers of the deceased in the
life-tables due to different causes of death. Their sum is equal in our case to 100,000 (i.e.
to the radix of the life-tables we use). The points of suspension of weights are the mean
ages at the death of victims of corresponding causes of death. The sum of weights multi-
plied by the differences between the suspension points of weights and suspension point
of balances is the same on both hands of the balances. The sign of these equal sums is
nevertheless different and their algebraic sum is therefore equal to zero; corresponding to
the concept of weighted arithmetic mean. The decomposition of the differences between
the points of suspension of the balances means, in this case, the decomposition between
the life expectancies at birth.

If we want to show not only the contribution of the different causes of death to the
differences between the life expectancies at birth, but to present the contributions in
question as the sums of ‘structural effects’ and ‘mortality level effects’ as well, we may
use for this purpose the method of double standardization elaborated by E.M. Kitagawa
(1955, 1964).

If we denote the weights when studying e.g. the differences between the life expec-
tancies at birth of females and males by ) and f{}"’,and the life expectancies at birth of

future victims with different causes by e and ¢){M’, then life expectancies at birth

(exact 0 years of age) will be

0(F) = 5 40(F) £ (F) 0(M)= " 0(M) £ (M
ep ™= el Vg’ and  eff =2 el Y
1 1

and the difference between the expectancies at birth for females and males will be
equal to

0(F)_,0(M)= O(F) £ (F)_ 0(M) ¢ (M)
ep ™ -eg™ =2 elf7 fig - eflf™ fig 1.
1

The contribution of mortality, based on different causes of death, to the differences
between life expectancies at birth is very different from that calculated by using the
methods of Pollard (1982, 1988), Andreev (1982), Pressat (1985, 1995) and Arriaga
(1984). (See Table 7.) An explanation for the origin of these differences has been pro-
vided in two of the previous papers of Valkovics (1991, 1996).

In order to show the effect of the differences of the structures of the deceased based
on causes of death and the effect of the differences of the mean ages in the death of vic-
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tims with different causes of death in corresponding life-tables, we may use one of the
following formulae:

- ef= XD E) e+ el ) 1=
I

— F M M) _
— Z(fg,o)' fi(,o ))e%F)+Z(e%F)_e%M)) fi<v0 )=
I I

=S LHG - 1671105 (6% +elM )1+ S el e 10,5 (£ 5+ T ()] .

The first part of these formulae shows the impact of the differences of the structure of
the deceased by causes in corresponding life-tables. The second part of these formulae
shows the effect of the differences of mean ages of victims with different causes of death
in corresponding life-tables.

We emphasise that double standardization method may only be used for decomposing
the contributions of different causes of death to the differences between life expectancies
at birth into 'structural effects' and ‘mortality level effects’.

When comparing two mortality structures by causes of death (in other words: two
structures of the deceased by causes of death) we can see that the mortality structure
which is more favourable from the point of view of the mortality level is the one where
the proportion of causes of death killing their victims at older ages is higher. When we
compare two sets of mean ages of victims of different causes of death, the set with higher
mean ages is more favourable. A more favourable mortality structure and a more favour-
able set of mean ages at the death of victims with different causes of death result a higher
life expectancy at birth, i.e. a lower mortality level and vice versa.

The observed mean ages at death and the mean ages at death in the life tables by
causes of death of victims of different causes of death we use in our contribution are
naturally not independent, they are influenced by the fact that each cause of death is act-
ing in coexistence with all the other causes of death. I few special cases, when it is possi-
ble to calculate them in pure state, as every demographer knows it, the non-independent
mean ages may be even very different from the independent mean ages.

If we consider the method elaborated and used in the Demographic Research Institute
of the HCSO we must focus on the influence of rising or diminishing proportions of vic-
tims of a given cause of death in the life table death function on the diminishing or rising
proportions of victims of other causes of death which contribute also the rise or decline
of general mortality level as well.
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