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Corrigendum

Jürgen Guddat, Luka Neralić and Oliver Stein, Sensitivity analysis of
the proportionate change of a subset of outputs or/and inputs in DEA

[Mathematical Communications 11(2006), 187-201.]

The beginning of subsection 2.1 on page 188 should read:

2.1. Let us suppose that there are n Decision Making Units (DMUs) with m inputs
and s outputs. Let xij be the observed amount of ith type of input of the jth DMU
(xij > 0, i = 1, 2, . . . , m, j = 1, 2, . . . , n) and let yrj be the observed amount of
output of the rth type for the jth DMU (yrj > 0, r = 1, 2, . . . , s, j = 1, 2, . . . , n).
Let Yj , Xj be the observed vectors of outputs and inputs of the DMUj , respectively,
j = 1, 2, . . . , n. Let e be the column vector of ones and let T as a superscript denote
the transpose. In order to see if the DMUj0 = DMU0 is efficient according to the
CCR ratio model the following linear programming problem should be solved:

min 0λ1 + · · · + 0λ0 + · · · + 0λn − εeT s+ − εeT s− + θ

subject to

Y1λ1 + · · · + Y0λ0 + · · · + Ynλn − s+ = Y0

−X1λ1 − · · · − X0λ0 − · · · − Xnλn − s− + X0θ = 0
λ1, . . . , λn, s+, s− ≥ 0,

(1)

with Y0 = Yj0 , X0 = Xj0 , λ0 = λj0 and θ unconstrained.
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Abstract

In this dissertation we consider the existence problem of kinetics parameters in
some special mathematical models of enzyme kinetics. On the basis of the law of
mass action the system of ordinary differential equations is derived by means of
which the Michaelis-Menten’s model is described. The Michaelis-Menten’s model
represents one of the most fundamental models of chemical kinetics used for ex-
planation of kinetical properties of many enzymes. In addition to some additional
conditions, by applying a quasi-steady-state hypothesis, from the system of dif-
ferential equations we obtain different functional connections between quantities
that can be measured. Functional connections mentioned are crucial for kinetic
parameter estimation.

With respect to that, we give the results of kinetics parameters existence (Micha-
elis-Menten constant and maximal velocity of a chemical reaction). Ordinary least
squares and total least square are considered as well as ordinary and total lp, (1 <
p < ∞) approaches.

Moreover, the problem of kinetics parameters existence is solved in the sense
of an ordinary least square on the basis of a closed functional connection between
time and concentration of a substrate in an enzymatic reaction.

Particularly, one mathematical model used for parameter estimation of initial
velocity of an enzymatic reaction is analyzed, as well as the parameter estimation
problem in substrate inhibition models.

Finally, for each of the aforementioned models we propose a good initial approx-
imation. A good initial approximation is necessary for a numerical procedure by
which the related nonlinear functional is minimized. Moreover, illustrative numer-
ical examples are provided.
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