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Abstract

This study tries to present a method for the estimation of the probability of default (PD) of Moldavian SMEs, which
would be a parametric alternative to the expert-based models used nowadays. Discriminant analysis is the most
widely used statistical based method for the estimation of PDs in the global financial industry and generally gives
rather good estimations. Even with all the particularities of the Moldovan companies, the results obtained are
promising and suggest that indeed, a statistical-based model would be very useful for Moldovan financial

institutions.
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INTRODUCTION

Since 1991, when the Republic of Moldova
became independent, the performance of the
banking system continuously improved in
order to be successfully integrated in the
global financial system. The banking system
became deeply integrated into the Moldavian
economy due to its role of aggregation of
firms’ and households’ savings and that of
granting credits. [4]

This integration also made the banking system
rather correlated to the macroeconomic
situation of the national economy and a
relative high degree of pro-cyclicality can be
observed.

The problem of access to credit persisted
during the transition period, despite the
dynamic development of the banking system.
According to several surveys performed by
World Bank, the majority of entrepreneurs
emphasize that this is one of the major
barriers in the continuous development of
Moldavian  business. Local economists
conclude that the lack of sufficient access to
credit for local business is a fundamental
constraint that hampers the economic
development of the Republic of Moldova . [5]
The cost of attracted resources is the highest
in the region for the past decade, as Moldova

has one the highest real interest rates in the
region. This circumstance has a tremendous
effect on credit policy of all banks, which are
constrained to pay high interests on the
deposits  they receive, thus seeking
opportunities with very high expected return
and low risk. In this way, agricultural
activities or small production firms are not
focused by the banks when seeking projects in
which to invest. A high concentration of
credits can be observed in some sectors of the
economy that are exposed to exogenous
shocks, thus determining the pro-cyclical
characteristic of the banking system. A
particular unpleasant effect has been attested
during the 2008-2009 period, when the trade
and construction sectors had much to suffer.
The large exposures of many banks in this
sectors  produced losses that  were
unforeseeable, decreasing the already low
degree of credibility of the population in the
banking sector.

MATERIALS AND METHODS

At its roots, discriminant analysis is a
classification technique which uses data
obtained from a sample of companies to draw
a boundary that separates the group of reliable
one from the group of insolvent ones. [6]
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mean values of Z for “good” and “bad” distance between means. After the calculation

companies. [1] of all Z values (discriminant scores), a cut-off

Assuming a common sample variance of the point is selected at the average distance
two distinct groups, the method of separation  Pefween the means of the two groups. [2]
if defined as:
RESULTS AND DISCUSSIONS
T mg — M,
M=w -——— The discriminant analysis will use 20
wT-5-w)Z, financial ratios that were computed. As the

model uses the stepwise method to eliminate
the variables with insufficient discriminatory
power, we can afford to input as many
variables as possible. [3]
Table 1 depicts the variables (in all cases the
transformed version of the variables was
performed using Wilk’s Lambda, the ratio of
the unexplained variance on total variance.
At each step of the iteration the variable that

where m represents the sample means of the

“good” companies, as M represents the
sample means of the “bad” ones. § is the
common sample variance. Intuitively, M is the
ratio between distance between the sample of
means of the two groups and the square root
of the sample variance of each group.

The value of M is maximized when

B T r minimizes the overall Wilk’s Lambda of the
mg —my, (W' [(mly _mf’) )[S wi) model. |
1 3 =0 Table 2 presents the evolution of these values
(w-5-wl)2 (w-5-wT)2 during the addition of new indicators into the
which is equivalent to model.

Table 1. Stepwise Statistics

Variables Entered/Removed® ™=

Wilks' Lambda
ExactF

Step Entered Statistic df df2 df3 Statistic dfl df2 Sig.
1 Receivables_

Porioda a18 1 1 | 789.000 | B8.841 1 | 789.000 .000
2 ROS3 875 2 1 | 769.000 | 55055 2 | 788.000 000
3 nventories_P 864 3 1 | 768000 | 40241 3 | 767.000 000

eriod3
4 Commercial_

We. Period3 858 4 1 | 769000 | 31642 4 | 786.000 000
5 g;ShSTASSEt 853 5 1 | 769000 | 26.447 5 | 765.000 000

At each step, the variable that minimizes the overall Wilks' Lamhbda is entered.
a. Maximum number of steps is 82.

b. Maximum significance of F to enter is .05,
c. Minimum significance of F to remove is .10,

d. F level, tolerance, orVIM insufficient for further computation.
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Table 2. Evolution of Wilk's Lambda

Wilks® Lambda

Mumber of ExactF
Step ariables Lambda df1 df2 df3 Statistic dft df2 Sig.
1 1 a18 1 1 T69 68.841 1 T69.000 .0oo
2 2 875 2 1 T69 65.055 2 TEB.000 .0oo
3 3 864 3 1 T69 40.241 3 TET.000 .0oo
4 4 858 4 1 T69 31.642 4 TEG.000 .0oo
5 5 .853 5 1 769 26.447 5 | 765.000 .000

The most tangible result of the discriminant
analysis is providing canonical coefficients
for the wvariables in the model. These
coefficients, presented in Table 3, |if
multiplied by the respective variables and
computing the sum will result in the final
discriminant score of each company.

Table 3. Canonical discriminant function coefficients

Canonical Discriminant Function

Coefficients
Function
1
ROS3 010
Receivables_Feriod3 -.004
Inventories_Period3 -.002
Commercial_WC_Period
3 - - .0oo
CashSTAssets3 033
(Constant) B2

Unstandardized coefficients

The score that is obtained for each firm can be
computed using:

Discriminant Score= 0.621+0.10 *  Return
on Sales-0.004 * Receivables Period-0.002_*
Inventories Period+0.000 * Commercial
Working Capital Period+0.33 * Cash/Short
Term Assets

In order to be able to rank the firms using the
obtained scores, Figure 4 is useful, as it
compares the means of the scores of “good”

and “bad” subcategories. In this case, a high
score for a firm means lower probability of
default.

Table 5. Rating of discriminant analysis

Table 4. Comparison of the means
Functions at Group Centroids

Risk Category Function
Transformed 1

Ferforming 1248
Default -1.335

Unstandardized canonical
discriminant functions evaluated at
group means

As Table 5 suggests, a firm that is positioned
in the first rating class will have 32.6%
probability of default.

This study has demonstrated that discriminant
analysis model is suitable to be implemented
on Moldovan data and can indeed be used in
real-life decision making processes of the risk
departments of banks. The implementation of
this model as an alternative to the already
used expert system would provide a great
added value to the final decisions of the risk
management divisions. As demonstrated, the
model is able to replicate the ratings assigned
by the bank’s expert and in this sense the most
important features that would improve with the
implementation this statistical based model
would be in terms of measurability and
verifiability. Also, the final decisions will tend
to become more objective and homogenous.
All these elements will greatly impact the
lending policy of the bank and would prove a
valuable asset in terms of ‘“know-how” in
comparison to the competition.

Risk Category Transformed * Rating_Discriminant3 Crosstabulation

% within Rating_Discriminant3

Rating_Discriminant3
1 7 3 1 G 5 7 B 5 Total
Risk Category Performing | 67.4% | B850% | B8985% | 0907% | 041% | 96.5% | 08.8% | 088% | 088% | 91.2%
Transformed Default 326% | 141% | 105% 9.3% 5.9% 35% 1.2% 1.2% 1.2% 8.8%
Total 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
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CONCLUSIONS

In order to present the main conclusions of
this study, the discriminant score computed by
the discriminant analysis model has to be
transformed into probabilities of default. For
this, the whole range of the discriminant score
variable was divided into nine equal intervals.
These intervals can be interpreted as rating
classes and the percentage of defaulted firms
from each class represents the estimated PD.
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