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PROUDLY PRESENT

StoNED model combines the nonparametric DEA 

frontier with the stochastic noise term of SFA, 

melding the virtues of both approaches into a 

unified framework of productive efficiency analysis. 

Both DEA and SFA are constrained special cases

of StoNED, as evident from the table below

Stage 2: Given the NLS residuals ε, estimate σv

and σu by

- method of moments (MM)                                                 

- maximum pseudolikelihood (PSL)

Compute the conditional expected values of 

inefficiency: E(ui|εi) and E(E(ui)|ε).

ε

α ε

α α

=

′= + +

′ ′+ ≤ + ∀ =

≥ ∀ =

∑
ε α β

β x

β x β x  

β 0 

2

, ,
1

min

, 1,...,

1,...,

n

i

i

i i i i i

i i i h h i

i

y

h i n

i n

-0,090,08Kernel

0,360,15DEA VRS

3,9823,4DEA CRS

-0,310,11SFA trnslg

-0,240,19SFA CD

-0,130,03StoNED PSL

-0,050,01StoNED MM

BIASMSE

Additional features and extensions

- returns to scale (VRS, CRS, NIRS, NDRS)             

- multiplicative errors [y = f(X) / (1 - u + v)]                                                 

- cost functions, distance functions, etc.                       

- statistical inference by bootstrapping

- panel data models (fixed and random effects) 

Further information and working papers: 

StoNED homepage: http://www.nomepre.net/stoned/ 

E-mail: Timo.Kuosmanen@mtt.fi, 
Mika.Kortelainen@joensuu.fi

Example with simulated data of 100 observations

from production function y = ln(x) + 1

parametric (Xb) nonparametric (f)

COLS DEA

determi- y = Xb - u y = f (X) - u

nistic u ≥ 0 u ≥ 0

f  monotone, concave

SFA StoNED

stochastic y = Xb - u + v y = f (X) - u + v

u~|N (0,σu )|, v~N (0,σv) u~|N (0,σu )|, v~N (0,σv)

f  monotone, concave

Legend: y = output vector, X = input matrix, b = parameter

vector, f = production function, v = noise terms, u = 

inefficiency terms [note: Eff(xi ,yi) = yi /(yi + ui)].

Estimation of StoNED model involves 2 stages:

Stage 1: Nonparametric least squares (NLS) 

subject to monotonicity and concavity constraints
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