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Abstract: - In this work we will present an analysis of the economic situation of some branches of Moldova. This
was possible using the technique DEA (data envelopment analysis) based on mathematical programmer
approach. We’re provided an analysis of some certain data concerning the efficiency or inefficiency of the
branches, that use the Efficiency Measurement Programs (EMS).
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1. The method for economic efficiency measurement
The economic theory of production is based on
efficient subsets of production sets, on dual value
such as minimum cost functions and maximum
revenue or profit functions. We know two approach
methods for the construction of the production
frontiers and for the measurement of efficiency: the
econometric and  mathematical programming
approach. The econometric approach differs from the
mathematical programming approach, because the
econometric approach is stochastic, it attempts to
distinguish the effects of noise from the effects of
inefficiency and the programming approach being
non-stochastic, it lumps noise and inefficiency
together and calls the computations

1.1.The production frontiers and measurement of
efficiency.

By the productivity of production unit we mean the
ratio of its output to its inputs. The technical
efficiency of a productive unit is a comparison
between observed and optimal values (defined in
terms of productions possibilities) of its outputs and
inputs. This comparison can take the form of a ratio
of observed to maximum potential output attainable
from the given input, or the ratio of minimum
potential to observed input required to produce the
given output, or some combination of these two.

Suppose  producers use input vector
x= (xl,...,xn)e Riv to produce output vector
y = (yl,...,ym)e Rfr” . We refer to affine

displacements of the input and output vectors by
means of X, =x;+o,a=0,and
y,=y;+a, f20,i=1,...,1, so as to eliminate zero
or negative values that may exist in x; and y;. Thus

X, e RY,,y,e R, i=1,..1I Further we consider
x,=x;andy, =Yy, i=1,...,1

We can represent the production technology
with an input set L(y)={x:(y,x)is feasible}, and
also P(x)={y:(y,x)is feasible}. The input distance

function is D;(y,x)=max{A:(x/4)e L(y)}, and the

output distance function 18
Do(y,x) =min{@:(y/0)e P(x)}, where D, means
Dinput ’ Du means Doutput .

The corresponding Debrue- Farrell [1] input-
oriented and output- oriented measures of technical
efficiency can be defined as:
DE/(y,x)=1/D,(y,x) = min{A: xe L(y)},

DF (y,x)=1/D (y,x)=max{0 : Oy P(x )},

where DF; means DFj,,,, and DF, means DF ..
The most general definition of efficient production is
provided by Koopmans [1]: a producer is technically
efficient if an increase in any output requires a
reduction in at least one other output or an increase in
at least one input, and if a reduction in any input an
increase in at least one other input or a reduction in at
least one output. Debrue and Farrell [1] introduced a
measure of technical efficiency defined as one minus
the maximum equiproportionate reduction in all
inputs that still allows continued production of given
outputs.

The mathematical programming approach to
the setting up measurement of technical efficiency
also economic efficiency frequently goes by the
descriptive title of data envelopment analysis (DEA).

Since its foundation in 1978, with the study of
Charnes, Cooper and Rhodes [2], the DEA
methodology has been developed from a single linear



programming model into a vast and still growing
family of mathematical programming models.

Consider a set of I producers using vector x€ R”, to

produce output vector ye R . Let (x,,y,) be the

input- output vector of the producer being evaluated
and (xl-,yi) the input- output vector of the i-th

producer. The objectives analyze the performance of
each producer comparative to the best-observed
practice in the sample. In order to do that, we search
for a set of nonnegative weights which, when applied
to each producer’s inputs and outputs, minimizes the
ratio of weighted input to weighted output for the
producer under evaluation, subjects to the
normalizing constraint that no producer in the
sample.
T T

min -0 LN s im0 0,0, v 20,

LYYy MY

where 7 means a transpose operation. The
previous nonlinear ratio model can be converted into
a linear programming problem via the change of
variables

w=ty=tv,t=(u"y,) .
The model becomes:

MT)’ozl
. T T T .
minv’ x,,qv x; >u’ y;,i=1,...,0,..1,

u,v
u,v=0

And its dual is the linear programming
XA < x,,
“envelopment”. n;ixﬁ, &, <YA,
A20.
Where X is an N *[ input matrix with columns x;, ¥

is an M*I output matrix with columns y,and Ais an

I*1 intensity vector.

If radial expansion is possible for a producer,
its optimal @ >/, while if radial expansion is not
possible, its optimal § = /. We may now observe that
optimal € = [ is necessary but not sufficient for a
producer to be technically efficient in the sense of
Koopmans [5], since (0y°, x°) may contain slack in
any of its (N + M — I) dimensions.

The output oriented version of the DEA
problem can be handled analogously.

1.2 The Malmquist productivity index

The Malmquist productivity index [4] can be
expressed as products of an index of technical change and
an index of technical efficiency change.
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Letx' = (xf,...,xjv)e RY and

3 =y Je R

denote respectively an input vector and an
output vector in period t, t = 1, ...., T, where T means
the time during the practice estimations.

The output oriented Malmquist productivity index

can be defined using three approaches for the same

orientation:

e a backward-looking approach which evaluates
the performance of the data from periods ¢ and
t+1 relative to technology (production
possibilities) from period ¢

D; (xt+1’ yt+l)

D!\x',y’

e a forward — looking approach which
evaluates the performances of the data
from periods ¢ and 7+ relative to
technology (production possibilities)
from period t +1:

t|.t t _t+l t+!
Mo(x,y,x , Y ):

B

t t+1 t+1
M£+l(xt,yt,xt+l,yt+l)=%g(%y)’
o X ’y

A value larger than 1 for
M ()C'J'1 Ty ) indicates positive
productivity growth from period ¢
observation to the period 7+/ technology,
while a value less than 1 indicates a
productivity decline.

In the same manner can be defined an
input-oriented Malmquist productivity
index. Improvement in productivity occur

!
whenever M " ()CHI Ay )<1-

The Malmquist productivity index can be
decomposed into an index of technical
change and an index of technical
efficiency change. For the Malmquist
index we obtain:
Forward:
i o ey | D) T o y)
O )_{D,i*'(X’,y’)}{ Dy¥,y')
AT(xt,yt)ATE(xt,yt,le, yt+1)

Backward:

Mt+](xt yt xt+1 yt+1)=
Dt(xt+‘; yt+1) Dt+1(xt+1 yt+1)
|:Dti1(xt+1 yt+1):||: ODt(xt yt) :Iz

AT(XI’yt)ATE(xt’yt,xt+1,yt+1).




J AT(xt, yt)is the index of technical
change between periods ¢ and 7+/ with
respect to the data from period t, i.e. the
shift in frontier technology between
periods;

. ATE(x’,y’,xM,y’”) is an index of
technical efficiency change between
period’s ¢ and 7+ 1.

2. The efficiency analysis.

In order to study the technical efficiency

of industrial branches we used a DEA

model with one input initially and one
output, assuming constant returns to scale
and free disposability of input and output

[6]. We performed EMS for input and

output orientations in order to construct

the scores of efficiency and the

Malmgquist productivity index.

2.1 The Data
The entrepreneurial activity in Republic
of Moldova is developed according with
the Law about the free enterprise adopted
on January 3-rd 1992 with the seldom
yearly changes. This Law sets rights and
obligations, the judicial and organization
principles of entrepreneurial activity. It
protects the producer but imposes the
needs about the quality of final products.

The goal of this Law is to protect the

modern interior market in condition of the

intense concurrence in the market
economy.

We study three economical branches: the

industry of wines, the milk industry, the

canning industry. We collected the data
for 22 firms of the first, 17 for the second
and 15 for the third. The data source
covers the period of 1995-1999 and
consists of statistical reports set up by the

Department of Statistics, Department of

Economy, Bank Reports for the indicated

period [7]. ( We want to mention that

according to the Law of Protection the

Entrepreneur  about  keeping  the

confidence of information, the names of

firms aren’t registered.)

In this analysis we considered one input

and one output: The yearly Volume of

Production and the Total yearly Spending

for every firm. The Volume of Production

represents the sum value of delivered
works (service) with industrial, semi-
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manufactured, manufactured character,
including intermediate activity (allowed
by the firm’s statute), product stocks and
unfinished  production. =~ The  Total
Spending represent the sum value, used
for the development of all types of
activities included in the statute of
entrepreneurial firm’s activity.

For performing the data analysis,
consequently for comparing the firms
among them, we have transformed the
data in dollars, then we have converted
the data according to 1995 price, using
the following formula:

5 . . ot
! I+ inf | . ].,.%
100 100

Here: qr- -denotes the investments,

industrial ~ productions and  export,
respectively, expressed in physical units,

corresponding to ¢ year, pf’ —denotes the

price of the reference year, p! —denotes

the price of ¢ year, inf — denotes the level
of inflation in the ¢ year, relatively to (z-
1) year, inf” *1 _ denotes the level of
inflation in the b+ year, relatively to b
year (reference year).

The data concerning the value rate of
exchange and yearly inflation level have
been collected from yearly Reports of the
National Bank of Moldova.

The summary values of input and output
of all firms for every year from 1995 to
1999 (for every branch)

The milk industry

20000000 - 0 Volure of pred
15000000 4 B The total spendings

1995 199%6* 1997 1998° 1999°
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The industry of wines
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The canning industry

0 Volume of production
W Total spendings

1995 1996 1997 1998 1999

Analyzing the above placed diagrams we can state:

- for the chosen firms of milk industry the total
volume of production is bigger than the total
spending in every year from 1995-1999 period,
consequently it is an profitable activity; a great profit
has been registered in 1995 and more considerable in
1998, but we mention that the difference between the
volume of production and the total spending in the
other years is not considerable. - the general situation
for all chosen firms of canning industry, accorded to
the summary input and output was not always
profitable; for example in 1995 and 1999 the total
spending are bigger than the volume of production;
the most profitable situation for these is registered in
1998. - the firms with the biggest profit are
included in industry of wines, because they
registered the biggest differences between the
volume of production and the total spending, less on
1999; the highest profit was registered in 1998.
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From the above placed diagrams of annual benefit
for every branch, we conclude, that the most
profitable firms activities were recorded by the
industry of wines, except 1999, when the milk
industry had bigger profit. If the firms of milk
industry recorded always the benefit, but not all the
time big, then the firms of the canning industry
marked the non-benefit in 1995 and 1999.

We calculated the benefit using the following

The benefit

Othe milk industry
W the canning industry
Othe industry of wines

10000000 -
0 ‘ ‘ ‘
10000000995 1996 1997 1998 1999

formula:

B=XB =3VP-3S
where: B is the value of benefit;B_ is the firm’s
benefit;VP. is the firm’s benefit value of

production; S is firm’s spending; i- represent
i

number of firms.

The profitableness
1999 E
1998' ] Othe milk industry
mthe canning industry

1997' Othe industry of wines
1996'
1995'

0 2 4 6 8

Analyzing the above placed diagrams of firms
profitableness we can conclude that the profitableness
bigger than 1 always was recorded by the firms of the
milk industry and the industry of wines; the firms of
milk industry marked the top of profitableness in
1998.
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We have used the following formula to estimate the

VP

>s
profitableness. We keep the notation of benefit’s
formula. References
1. Fried, C. ALK Lovell, S.Schmidt (Eds.) The
Measurement of Productive Efficiency: Techniques
and Applications, Oxford, Oxford University Press.
2. Lovell C.A.K. (1994), Linear Programming
Approaches to the Measurement and Analysis of
Productive Efficiency, TOP, (2).
3. E. Todorova. Using Java Technology to Illustrate
the Multithreaded Process Copncept — Creation,
Management, Scheduling of Threads. Journal of
Scientific Annals, Faculty of Maths and Informatics,
Moldova State University, vol. 3, Nol, 2001.
4. Fare R., Grifell — Tatjé E., Grosskopf S., Lovell
C.AK. (1997) Biased Technical Change and the
Malmquist Productivity Index, Scandinavian Journal
of Economics.
5. Lovell C.A.K., Econometric efficiency analysis: A
policy — oriented review, Department of Economics,
University of Georgia.
6. Campbell R. McConnell, Stanley L. Brue,
Economics: principles problems, and policies,
Moscow, 1992, Volume I, II.
7. The economical and social evolution of Moldova.
Department of Economy and Reform of Moldova.
Yearly Edition from 1993 until 2001.
Acknowledgement: The research of second author
was supported by GOST with number 07.411.08
INDF

profitableness: P = , where P represents the

i



