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Assessment of applications in open state calls for a competitive
contracting is regulated by the Federal Law 94-FZ. Ratios of dif-
ferent criteria in assessing applications (price, terms, and quality
of proposal) are set in the legislation and make it possible, as a re-
sult of calculations using a universal formula, to assign a score for
each application. Using these rating scores, winners are selected.
In this paper, we have attempted to characterize the correlation
between the price and quality of the research proposed by the
applicants and estimate how efficient it is to use the legally set
weighted values of different criteria in assessing applications.

ussian Federal R&D Pro-
R gram the Federal Law 94-

FZ [1] prescribes that for
the state as a customer, the top
priority is given to the lower costs
of project implementation. In the
framework of this principle was
used for assessment and com-
parison of research applications.
Normally, low price and quick
performance are more important
than the quality; however, such
approach is poorly effective for re-
search contracting.

From December 2010 to Janu-
ary 2011 in the framework of the
Federal R&D Program two types of
research lots were opened for ap-
plications. Lots for investigative re-
search were opened with the maxi-
mum price tag of 6 mln rubles per
2-years, whereas applied research
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calls were at the price 12 mln rubles
for the same period of time. Each
lot enabled to conclude research
contracts with several top-scoring
applicants. As scorings were de-
pendent on the price diminishing,
afterwards is has been conclud-
ed that price dumping in scientific
competitions has reached 60% [3].
In terms of the development of
the scientific-and-technological
potential of the country, the calls
were first opened under condi-
tion in which, to comply with the
requirements of Resolution of the
Russian Government No. 722 dated
September 10, 2009 [4], the specific
weight of the price in the gross as-
sessment of the application com-
prised 55%. It should be noted that
all the research contract calls were
announced in a relatively short pe-

riod of time, i.e. the applicants had
limited opportunity to alter their
tactics in the competition.

We have analyzed the following
data taken from the protocols of
assessment and comparison of re-
search proposals [5]:

— Maximum lot price;

— Name of the applicant;

— Expert assessment of application
by criterion “scientific and techni-
cal level of research” (maximum 35
scores);

— Expert assessment by “profes-
sional reputation of the applicant”
(maximum 40 scores);

— Expert assessment by “prior R&D
experience” (maximum 25 scores);
and

— Project implementation cost, de-
manded by the applicant.

A total of 41 lots were analyzed.
In the contest for these lots, 183 sci-
entific organizations took part, and
each organization filed at least one
application. A total of 421 applica-
tions were filed and included in this
analysis. The results of the calls
were taken from official protocols
published by the Ministry of Edu-
cation and Science of the Russian
Federation. The price demanded by
the participant was normalized to
the maximum price of the lot, and
the obtained value of the price-
drop was expressed in percentage



points. Given the fact that expert
assessments based on the criteria
“scientific and technical level of re-
search,” “professional reputation of
the,” and “prior R&D experience”
correlated with each other (the cor-
relation coefficient exceeded than
0.73), the sum of the above-said cri-
teria was considered the integral
measure of assessment, which was
further designated as application
quality.

To calculate the statistical correc-
tion, we analyzed the dependence
between the assessment of the ap-
plication quality V and the price-
drop C . To reveal this dependence,
applications were selected, which
came out of the 49 (from 183 orga-
nizations-participants) most active
participants, i.e. those that filed at
least three applications for differ-
ent lots, and at least one application
from those filed was a winner.

In the case if three or more ap-
plications were filed by one par-
ticipant, we averaged the assess-
ment of the application quality and
price-drop, and, in accordance with
the obtained means V and C, a point
was plotted on the graph. If several
data points (from different partici-
pants) corresponded to one value of
price-drop, we excluded, before the
averaging, outliers using the t-test
(p = 0.95). The obtained scatter plot
data was approximated using the
linear equation V = aC + b, where
the values of constants a and b were
obtained with the help of the least
square method (built-in tool of Mi-
crosoft Excel).

The value of constant a, defining
the slope angle of the approxima-
tion linear equation curve, was used
as a statistical correction, given the
expression (1):

av_v-v'
= d4c c-c’ (1)
where values V and C were ob-
tained from averaged data pre-
sented in official protocols, and V’
and C’ were values corrected under
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the assumption that the research
quality must not be affected by the
price. Assuming that the minimum
value of the reduction of the price,
not leading to a decrease in quality,
comprises C’ = 0, in order to calcu-
late the adjusted assessment of the
application quality V’, expression
(1) was transformed into:

V'=V-|dC. (2)

(The module is used as the coeffi-
cient a is negative due to the recip-
rocal dependency between the ap-
plication quality and price-drop.)

Using formula (2), we carried
out a retrospective calculation of
the adjusted values of assessments
of the scientific quality for 421 ap-
plications. For each contest lot, the
final score of applications was cal-
culated using the formula listed in
the official call documentation:

R =045V + 0.55C. (3)

The lots were sorted (ranked) by
descending degree of the final score
R.

In order to compare the ratings of
applications, the applications were
sorted according to the final score,
which accounts for the estimations
of application quality. A series of
model ratings were generated by
changing the weight of the applica-
tion quality from 0.45 to 1.00 with a
step of 0.05. Modeled ratings were
compared with the expert rating,
obtained by formula (3). In agree-
ment with different weights of the
quality criterion, we changed the
specific weight of the cost so that
the sum of both criteria equaled
one.

In order to compare the artifi-
cially generated model and expert
ratings, we used the Spearman co-
efficient of rank correlation (CRC):

6Yd
82y
n(n* -1)

where d is the difference between

I's =

the ranks for each application in the
lot and n is the number of applica-
tions in the lot. CRC was computed
for each lot separately; thereat, five
lots were excluded from the analy-
sis as they contained less than five
applications. For the remaining 36
lots, we assessed the reliability of
CRC using the critical value r_at a
given number of applications per
lot. We selected the values of rank
correlation which were reliable at
a significance level p = 0.95, and the
selected CRC values were averaged
for all lots. The mean CRC values
were put on the graph in accord-
ance with the specific weights of
the criterion “application quality,”
for which ratings were computed.
On the graph, using the least square
method, we found two approximat-
ing equations, corresponding to lin-
ear sections of the CRC dependen-
cy. Equations were solved to define
the optimal weight of the “applica-
tion quality” criterion, exceeding
which CRC did not significantly in-
crease at the increase of the specific
weight.

The data, presented in the pro-
tocols of assessment and compari-
son of applications, are summarized
in Fig. 1 in the form of a histogram
indicating the number of filed ap-
plications depending on the price-
drop intervals. Less than 5% of the
applications (21 out of 421 appli-
cations) entered the contest with
zero price-drop, i.e. the cost of the
project equaled the initial (maxi-
mum) cost of the call. The mean
price-drop was 30% for all applica-
tions surveyed.

As is seen from the histogram
(Fig. 1), the distribution of appli-
cations has three clear peaks cor-
responding to price-drops of 15,
30, and 50%. The presence of these
peaks allows for a discussion of the
general considerations underlying a
participant’s decision on the cost of
their work. It can be presumed that
a fall in the cost of up to 15%, which
was the case in 155 applications, is
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Fig. 1. Distribution of research applications depending on the degree of price-

drop. Peaks are marked by arrows.

not critical for the research quality
and can be achieved by a reduc-
tion in overhead expenses (cover-
age of overhead expenses from
the applicant’s internal resources).
A 30% price reduction may point
at sufficient applicant groundwork,
e.g., a stock of consumables or rea-
gents, readily available for the
project implementation. A total of
119 applications (i.e. 28% of the total
number) fell in the range of costs
reductions of 15 to 30%. The next
category includes 96 applications
in which the cost reduction ranged
from 30—50%. In this case, it could
be suggested that the fall in costs
will adversely affect the quality of
the project implementation. Finally,
in the histogram, a group is seen,
with costs falling by more than 50%.
This group includes 51 applications,
which number is twice less than for
the previously described categories
of pricing. Lower number indicates
that “raider” tactics drops out of
the general concept pursued by the
applicants when estimating the cost
of their research work.

An analysis of the data published
in the protocols of the research calls
allows one to estimate the activity
and efficiency of the participants.
Most applications were filed by
low-activity participants who put
in most cases one, and sometimes,
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two applications. As is seen from the
histogram in Fig. 2, there were 132
such entities, i.e. substantially over
half of the applications. The data
obtained for one or two applications
are not sufficient to draw statistical
generalizations. Besides, as can be
seen from Fig. 2, low-activity par-
ticipants rarely win. Probably, sole
applications are filed by institutions
whose profile of activity is not fully
compliant with general trends in

life science. Adaptation to a limited
number of specific tasks generally
lowers the competitiveness, which
is reflected in the low efficiency of
the participants who filed only one
application — 23,5%.

High efficiency is typical for
the participants who put in three
or more applications (Fig. 2). For
the participants who filed three to
four applications, the efficiency ex-
ceeded 40%, i.e. nearly half of the
applications awarded a contract.
Hence, one can conclude that the
work of the institution in several di-
rections increases competitiveness
and, most likely, such participants
exert the greatest influence on the
development of life sciences in Rus-
sia. Given the above considerations,
we further analyzed the data on the
quality of the applications of the
participants who filed three and
more applications. The number of
such participants was 49.

Before we proceed to the analy-
sis of the applications quality, we
should note the tight interconnec-
tion between the categories of ex-
pert quality scorings. For instance,
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Fig. 2. Distribution of values of activity and efficiency of participants. Activity is
calculated as the number of applications filed by the participant; efficiency, the
ratio of the number of “winning" applications to the total number of applica-

tions filed by the participant.
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Fig. 3. The linear approximation of the dependence of the experts’ quality as-
sessment (V) and the price-drop in the application (C). Each point corresponds
to one participant, and respective values of the price-drop and application
quality are averaged by the winning applications.

the level of the research correlates
well with the professional repu-
tation of the applicant (R* = 0.74;
n = 421), while the reputation, in
turn, depends on experience (R? =
0.73; n = 421). Such a correlation is
quite regular, which further per-
mitted to use the sum of the scores
in all three expert categories as the
score of the quality of the research
project submitted for the call.

Figure 3 shows data demonstrat-
ing the correlation between the ap-
plication quality of the projects and
reduction in the demanded price.
The dependence has been obtained
for 105 winning applications, which
came up from the selected 49 active
participants. If quality assessments
coincided in several applications,
the relevant values of cost reduc-
tion for these applications were av-
eraged. Therefore, for example, the
lowest reduction in cost according
to the data in Fig. 3 amounts to 9%
(not 0%, as follows from the histo-
gram in Fig. 1).

Approximation of the data by the

linear dependence, in agreement
with formula (2), allowed us to re-
veal the value of the absolute term
V =96 and adjustment multiplier
a = -0.787, and include these terms
for the calculation of the adjusted
assessment of the application qual-
ity V.

V' =96 — 0.787 x C. (5)

The absolute term in the formula
defines the limit for the score as-
sessment of the research quality.
The value obtained on the basis of
the approximation results almost
coincides with the maximum of the
scores 100, set in the call official
documentation. Substituting the
values shown in Fig. 3 in formula
(5), one can find the point V = 47;
C = 60%, at which the adjusted as-
sessment of the research quality
equals zero. This means that for the
applications whose price is reduced
by 60% and more, the risk of poor
quality of results is so high that,
in the expert opinion, it is impos-

sible in principle to implement the
project.

The adjusted assessment of the
research quality, obtained as a re-
sult of approximation, was substi-
tuted in formula (3) and a new total
score was calculated for each lot,
which was the weighted sum total
of the indicators “application qual-
ity” and “price-drop.” Applications
filed in each lot were rearranged in
accordance with the values of the
total score. The obtained ranking
of the applications was considered
an expert rating, i.e. the rating in
which the order of applications en-
capsulates the collective opinion of
the experts about the link between
the application’s cost and its qual-
ity.

The expert rating was then com-
pared with the model ratings ob-
tained at different values of the
weights of the cost and quality
criteria, e.g., the values 0.4 and 0.6
were taken for the weights, respec-
tively. The weights were used to
compute the new value of the final
score assessment for all applica-
tions, after which the applications
were positioned within each lot in
descending order. Such a model rat-
ing was compared with the expert
rating previously obtained with the
use of the adjusted assessment. The
comparison was carried out with
the use of the Spearman rank cor-
relation coefficient (CRC), which is
sensitive to the order of elements
in sorted lists. In the described ex-
ample case, when the weight of the
quality criterion was set at 0.6, the
value of CRC was 0.865. This value
indicates that the order of applica-
tions in the expert rating matches
well the model rating with the pre-
set quality-to-cost ration 0.6,/0.4/

On opposite case, when, for in-
stance quality-to-cost was 0.4/0.6,
the CRC value equaled only 0.75.

In Fig. 4, values of CRC are
shown for 11 model ratings ob-
tained at different quality-to-cost
ratios. Along the ordinate axis the
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Fig. 4. Dependence of rank correlation of the expert rating and model ratings,
obtained at different weights of the criterion “application quality."

weights of the application quality
used to generate the model ratings
are plotted, and along the abscissa
axis, values of CRC obtained as a
result of comparing model ratings
with the expert rating. It is seen
from Fig. 4 that there is a clear de-
pendence between the CRC and the
weight of the quality criteria. The
increase in the value of the correla-
tion coefficient continues up to the
level of values of the quality criteri-
on of 0.7, at which CRC goes beyond
0.9. Further increase in the weight

of the quality criterion did not af-
fect in any significant manner the
CRC value.

For purposes of illustration, Fig.
4 shows approximation lines cross-
ing at a point with the abscissa co-
ordinate 0.703 (3). The slope of the
straight line, approximating the
plateau on the graph, may vary
depending on the number of points
used to draw the equation. The dy-
namics of the CRC increase chang-
es up to the level of 0.7; therefore, it
is purposeful to take this value for

the minimum weight at which op-
timal coincidence of the model and
expert ratings is achieved.

CONCLUSIONS

There exists a reciprocal depend-
ency between the quality of the re-
search project and reduction in its
cost. If the price of the project drops
by more than 60% against the ini-
tial estimation of the call budget the
proper implementation of research
becomes impossible. The legally es-
tablished weights for the price and
quality are currently inappropriate
for the competitive research con-
tracting, as these weights almost
neglect the expert opinion while
comparing the applications merely
by the price. Using heuristic mod-
eling, we have shown that optimal
ranking of research applications can
be achieved by using the quality to-
cost ratio 0.7/0.3. @
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