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Introduction

Introduction

The total value of procurement published annually in OJ/TED is a key
element to assess the size and degree of openness of the European public
procurement market.

Unfortunately, the total final value of contracts is often missing in
Contract Award Notices.

It is also usually misreported.

The real annual value of published contracts cannot be directly recovered
from the information published in OJ/TED.
It is therefore necessary to deal with:

Missing values
Outliers

This presentation will show the alternatives under study in order to
control for these two shortcomings of the data.
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The nature of the problem Outliers

What do we mean by outliers? I

Values that can be regarded as “abnormally” large.

They will have a disproportionate impact on any descriptive statistics we
compute.
Outliers can appear due to many reasons, as for example:

Values that are obviously (deliberately?) mistyped:
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The nature of the problem Outliers

What do we mean by outliers? II

Xosé-Luís Varela-Irimia (MARKT-C4) Estimating the Value of Procurement in TED ESWG - Bruxelles, 29 April 2012 6 / 25



The nature of the problem Outliers

What do we mean by outliers? III

Mistakes due to a lapse. For example, the CN displays:
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The nature of the problem Outliers

What do we mean by outliers? IV

While the CAN shows:
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The nature of the problem Outliers

What do we mean by outliers? V

However, other may be “right” outliers:

Mistyped values that do not appear to be outliers represent an even bigger
problem!
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The nature of the problem Missing Values

OJ/TED vs MaPPS

Sometimes the information appears on the OJ/TED form, but perhaps not
in the correct field.

The OJ/TED format is not suitable for structured statistical analysis of
data.

MaPPS (DG Markt local database) does automated reading of OJ/TED
to build a database, from xml files.

Values not inserted in the correct field will be missing, even if strictly
speaking their are present within the form.

These missings will just add to the “real” ones (information which is
missing in the form).

Defining as missings the notices where the final value is not stated in the
fields foreseen for that purpose:

Xosé-Luís Varela-Irimia (MARKT-C4) Estimating the Value of Procurement in TED ESWG - Bruxelles, 29 April 2012 10 / 25



The nature of the problem Missing Values

The incidence of missing values - Classical (% of CANs)

country 2006 2007 2008 2009 2010 2011 2012 Total
AT 24.75 19.83 28.42 34.81 22.03 26.05 39.45 28.60
BE 23.82 22.42 23.96 33.75 41.15 38.19 33.37 32.89
BG . 1.30 1.35 5.24 1.02 1.15 1.16 1.69
CY 6.68 6.34 3.35 7.32 5.49 0.10 0.45 4.00
CZ 1.69 1.15 1.50 2.72 3.74 4.81 5.05 3.39
DE 21.85 21.34 28.01 31.81 42.86 38.07 43.40 34.54
DK 30.34 22.54 28.57 37.62 46.12 47.21 43.77 38.79
EE 2.68 7.34 0.00 0.30 0.00 9.19 0.00 2.61
ES 4.19 6.02 6.18 7.86 10.93 10.34 8.88 8.12
FI 87.63 71.05 68.54 43.48 34.78 34.85 43.19 50.01
FR 22.48 38.05 43.46 45.96 46.37 46.36 49.03 42.81
GR 3.39 7.15 7.19 10.41 8.13 10.04 16.40 9.50
HU 2.73 6.24 3.31 3.42 3.93 2.50 3.96 3.65
IE 36.95 43.14 51.89 60.68 71.09 75.22 74.13 62.38
IT 7.68 8.31 7.26 9.19 7.90 9.11 11.78 8.95
LT 0.00 0.15 0.27 0.03 0.11 0.60 0.02 0.19
LU 2.03 17.06 25.84 29.65 30.84 35.48 42.32 26.82
LV 1.03 3.11 1.70 2.11 0.92 1.09 12.99 4.35
MT 10.34 0.00 1.00 0.00 4.66 0.56 26.49 7.62
NL 44.52 52.04 59.41 68.13 66.44 69.51 73.31 63.06
PL 2.26 1.57 2.23 1.91 2.41 2.20 2.58 2.22
PT 2.13 5.03 17.87 23.19 18.30 17.64 21.27 16.88
RO . 0.98 0.28 0.01 0.03 0.96 1.10 0.62
SE 48.64 51.75 57.76 64.06 77.06 83.03 90.22 69.09
SI 11.56 31.34 27.84 20.74 18.66 22.97 30.58 24.56
SK 3.72 10.67 2.85 3.82 2.72 1.62 6.20 4.46
UK 29.09 34.23 35.96 45.47 43.86 45.76 48.38 41.92
Total 16.63 23.54 25.05 27.25 26.91 25.94 27.07 25.28
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The nature of the problem Missing Values

The incidence of missing values - Utilities (% of CANs)

country 2006 2007 2008 2009 2010 2011 2012 Total
AT 54.66 53.44 62.64 63.45 56.54 68.11 68.26 61.62
BE 20.04 28.41 28.69 39.58 43.10 49.17 26.48 34.60
BG . 0.00 0.99 2.41 1.92 2.16 0.83 1.49
CY 0.00 0.00 0.00 7.89 0.00 0.00 20.83 3.49
CZ 0.00 2.30 2.75 5.96 5.25 13.74 16.39 7.46
DE 44.55 57.33 59.70 58.74 65.03 70.21 71.44 61.94
DK 58.78 35.93 52.99 51.20 49.70 63.75 69.01 56.62
EE 3.70 8.33 2.13 1.60 0.00 0.00 0.00 1.78
ES 7.35 9.31 9.89 20.27 45.89 50.29 44.85 31.35
FI 72.33 67.03 62.22 19.20 12.03 20.08 10.86 37.90
FR 51.15 45.42 52.69 53.97 60.94 68.60 70.08 59.24
GR 3.27 14.03 9.74 2.26 11.17 25.84 13.62 10.39
HU 1.62 10.13 5.58 1.83 3.26 0.71 2.80 3.47
IE 72.02 82.64 76.07 87.54 94.04 98.85 94.97 89.68
IT 17.17 17.61 16.31 20.25 20.61 25.04 19.50 19.61
LT 0.62 0.00 0.25 0.00 0.47 0.00 0.00 0.17
LU 98.55 84.21 67.24 68.57 30.43 71.43 100.00 78.60
LV 3.95 3.68 7.83 0.77 0.45 1.14 100.00 14.95
MT 0.00 0.00 0.00 0.00 0.00 15.38 12.50 3.03
NL 62.16 60.00 78.12 80.13 74.60 58.78 57.36 68.40
PL 0.42 4.50 2.98 2.93 3.87 2.95 6.93 3.83
PT 3.17 1.98 3.91 11.03 4.15 8.74 12.86 6.74
RO . 1.36 0.29 0.18 0.00 0.00 0.27 0.30
SE 26.32 39.60 48.38 64.06 70.59 72.70 73.41 56.06
SI 5.22 14.06 15.49 11.18 6.67 32.31 35.11 20.95
SK 1.22 9.69 10.54 13.75 7.18 7.69 0.00 6.76
UK 46.70 43.90 45.98 47.07 49.83 38.31 48.78 45.62
Total 23.42 24.46 26.77 27.61 33.45 35.39 35.55 30.37

Xosé-Luís Varela-Irimia (MARKT-C4) Estimating the Value of Procurement in TED ESWG - Bruxelles, 29 April 2012 12 / 25



The current methodology

Outline

1 The nature of the problem
Outliers
Missing Values

2 The current methodology

3 The new proposed methodology (ongoing work)

4 Robustness checks

5 Concluding remarks

Xosé-Luís Varela-Irimia (MARKT-C4) Estimating the Value of Procurement in TED ESWG - Bruxelles, 29 April 2012 13 / 25



The current methodology

Imputation of missing values

Differentiate between Works, Supplies and Services

Separate treatment of “large” notices (> 100 Million)
Compute the average of CANs (both classical and utilities) values during
the relevant year, for notices between AC4.500 and 100 M.

For smaller countries in terms of published notices, the average is based
on an average of the last 7 years (BU, CZ, DK, EE, IE, EL, CY, LV, LT,
LU, MT, NL, PT, RO, SI, SK, FI).

Compute the number of contract notices (CNs) < 100 M.

Multiply the average value by the number of CNs⇒ Value of contracts
< 100 M.

Add the value of greater or equal than 100 M.⇒ Estimated value per
category.

Sum the total estimated values for Works, Supplies and Services⇒
Estimated value of tenders published in TED.
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The current methodology

Imputation method: Non-parametric estimation of the TFV

For each X = Works (W), Supplies (G) and Services (S):

TFVXt = #CNX ∗
∑

TFVX∈(4500,108) TFVX

#CNX < 108 +
∑

TFVX>108

TFVX

Sum all partial values to get the total:

TFVt = TFVWt + TFVGt + TFVSt
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The new proposed methodology (ongoing work)
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The new proposed methodology (ongoing work)

The imputation model: General view

The estimated value (EV) of a tender is a natural proxy for the total final
value (TFV) of a contract.

We can estimate how close, on average, the EV and the TFV are, for
CANs where both values are known.
The model can also control for different types of:

Procedure (open, restricted,...)
Contract (works, supplies, services)
Contracting authority (national, regional, local, utility,...)
Sector (CPV division or CPV category,...)
etc.

This imputation model can be used to obtain an expected value (the
imputed value) for missing TFVs, based on the EVs and the control
variables.
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The new proposed methodology (ongoing work)

Imputation methods: Model specification

Estimate TFV for each contract i at time t:

TFVit = β0 + β1EVit + β2Procedureit + β3Contractit
+ β4Sectorit + β5CAE_typeit + εit

The TFV at time t is the sum of all estimated values:

TFVt =
∑

i

TFVit
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The new proposed methodology (ongoing work)

Controlling for outliers

Outliers could have an exaggerated effect over the imputed values⇒
They have to be treated appart / excluded.
We intend to use a conservative definition of outlier⇒ Exclude as little
as possible:

Values which are intuitively “large” will be excluded and set apart (above
approx. three billion Euros).
Values which have a disproportionate effect (from an statistical point of
view) on the imputation model will be treated separately.

The imputation model will be applied over the data cleaned from outliers.
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Robustness checks

The effects of changing the methodology

Change of method⇒ jump in the historical series of estimated values.

Different impact across countries/years (due to tender-specific factors).

Sensitivity analysis on the different assumptions of the imputation model.
Ambitious and computationally intensive exercise. Many elements to
play with:

The number and type of controls to be included in the imputation model.
The number of years to estimate the model.
Alternative definitions for outliers.
Alternative definitions for sectors.
Alternative statistical/econometric methods for the estimation of the
model.
. . .
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Robustness checks

The robustness check exercise: Comparing the methods
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Concluding remarks

Concluding Remarks

Missing values, outliers is a relevant problem in TED data.
Good reporting practices are fundamental in order to correctly compute
the value of procurement published.
Imputation methods are required to deal with missing information on
contract values.
Different methods will produce different results.
The choice of method is not about “right” vs “wrong”.
The current methodology takes a wider, macroeconomic approach, as it
is looking at values across sectors within a category of contracts.
The new methodology takes a more microeconomic approach as it cares
more about tender-specific factors to predict the expected value of each
contract.
The method will have to be fine tuned to ensure quality and to check the
robustness of estimated value of procurement.
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Concluding remarks

Links

Contact: Xosé-Luís Varela-Irimia
Jose-Luis.VARELA-IRIMIA@ec.europa.eu

Public Procurement website:
http://ec.europa.eu/internal_market/publicprocurement/index_en.htm
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