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When evaluating counterparties, there is often a need to classify and search for a dependent
in the data sets they provide. There are quite a large number of methods aimed at classifying and
distributing large volumes of data. In this case, we will compare the reliability of the results that
data clustering provides based on calculating the Euclidean distance between the data in the set
under consideration and the results that can be obtained using the agglomerative clustering
algorithm, which is calculated using the Mahalanobis distance formula.

Initial data set. The data set used contained data on 50 counterparties, which we need to
classify and divide into groups depending on the values of the indicators. Thus, we have a table
with 50 records, each of which contains the parameter X1 — the amount of revenue from sales and
X2 - the amount of net profit. Based on these indicators, we need to classify the legal entities in
question, which belong to the same market, and their business activities have the same scale
according to preliminary estimates.

Segmentation of indicators based on Euclidean distance. The peculiarity of the
algorithm is the search for the minimum distance between objects and on this basis the formation
of similar groups of objects. The following characteristics were used to configure the algorithm: 2
clusters (based on empirical assessment), iterations are stopped at the moment of obtaining
equivalent values of distances between groups.

Listing 1. Code for calculating Euclidean distance using nearest neighbor method
# Calculating Euclidean distance

matrix = pdist(X, metric="euclidean")

# Nearest Neighbor Method

link_matrix = sch.linkage(matrix, method="single")

# Number of clusters, in this case, 2 clusters
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¢ = fcluster(link_matrix, t=2, criterion="maxclust’)

Euclidean distance, nearest neighbor method
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Figure 1. Results of data clustering based on Euclidean distance using the nearest neighbor
method

Figure 1 shows the clusters formed based on the algorithm under consideration; as a result
of the implementation, no clear cluster groups were formed and it is impossible to draw
conclusions about the essential features and interrelationships of the counterparties considered in
the analysis.

When implementing the algorithm for calculating the Euclidean distance based on the
search for a distant neighbor, we see a similar picture of the final clustering of counterparties
(Figure 2).

Listing 2. Program code for calculating the Euclidean distance using the distant neighbor
method

# Calculating Euclidean distance

matrix = pdist(X, metric="euclidean")

# Distant Neighbor Method

link_matrix = sch.linkage(matrix, method="complete")

# Number of clusters, in this case, 2 clusters

¢ = fcluster(link_matrix, t=2, criterion="maxclust’)

Euclidean distance, farthest neighbor method
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Figure 2. Results of data clustering based on Euclidean distance using the farthest neighbor
method

Data segmentation based on Mahalanobis distance. When using the agglomerative
clustering algorithm, which assumes the correlation between the data under consideration and, due
to this, is invariant to the scale of the data volume under consideration, we obtained a picture that
is more definite (Figure 3).

Listing 3. Program code for calculating the Mahalanobis distance

# Calculate the covariance matrix

cov_matrix = np.cov(X.T)

# Calculate the inverse covariance matrix

icov_matrix = np.linalg.inv(cov_matrix)

# Function to calculate Mahalanobis distance
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def mah_dist(x, y, icov_matrix):

d=x-y

return np.sgrt(np.dot(np.dot(d, icov_matrix), diff.T))
# Calculate the Mahalanobis distance matrix between all pairs of points
dist_matrix = cdist(X, X, metric=lambda u, v: mah_dist(u, v, icov_matrix))
# Hierarchical Agglomerative Clustering Using Nearest Neighbor Method
¢ = linkage(dist_matrix, method="single")

Mahalanobis distance, nearest neighbor method
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Figure 3. Results of data clustering based on Mahalanobis distance using nearest neighbor
method

In this case, we see a clearer division of groups, similar companies were in the same cluster,
which allows us to make initial conclusions about their connectivity and specify further analytical
procedures. From this point of view, this type of algorithm is more effective in implementing
scoring procedures.

Conclusion. During the study of the features of assessing the connectivity of
counterparties, we considered two types of algorithms - based on the calculation of the Euclidean
distance and agglomerative algorithms with the calculation of the Mahalanobis distance. The
second type of algorithms, which takes into account the correlation estimates of indicators, showed
its higher efficiency in implementing scoring procedures for assessing counterparties.

References

[1] Cainiao Smart Logistics [DnexTponHbIi pecypc]. Pexum JOCTyTIa:
https://www.cainiao.com/en/index.html. — Tata moctyma: 12.01.2025

[2] Data Science and Big Data Analytics. A Step by Step Guide to learn Data Science from Scratch with Python
Machine Learning and Big Data / Andrew Park. — Published by Andrew Park, 2021. — 124 p.

[3] Hosmer, D. W., Lemeshow, S., & Sturdivant, R. X. Applied Logistic Regression // John Wiley & Sons. -
2013. - Vol. 398, No. 56. — P. 38-60.

[4] Nicholson W.L. Exploring Data Analysis. — Nobel Press, 2012. — 421 p.

OHEHKA METOJ0B KJIACTEPU3ALIMA MOKA3ATEJIEN 15
OUHAHCOBOU OLHEHKU B3AUMOCBSA3AHHBIX KOHTPAI'EHTOB

.M. Pazenn
K.3.H., OOYeHm Kageopvl IKOHOMUKU
FBenopyccroeo eocyoapcmeennozo
VHUBEpCumema uHGoOpMamuxy u
PAOUOINEKMPOHUKY

AHHOTanusi. B crarbe M370KEH MOJAXOJ K aHANM3y XapakTepa paclpesielieHHs pa3Id4HbIX THIIOB
(unaHCOBBIX AaHHBIX. [Ipeaaraercs NOAX0MA, IPH KOTOPOM MOKHO MPOAHATN3UPOBATH COBOKYITHOCTh OJIHOTHITHBIX
JAHHBIX Ha OCHOBaHHMH MOCTPOCHHS psia PACIpPEACIICHUS] W aHaNW3a 3HAYCHUH B PA3NMYHBIX WHTEpBaJaxX psja.
Xapaktep pachpe/ieNicHUss 3HAUCHHUIl MO3BOJHUT CHENAaTh BBIBOABI O HOPMAJBHOCTH MESTEIbHOCTH H3Y4aeMBbIX
KOHTPAreHTOB U, C YIETOM 3TOTr0, IPOBECTH AAbHEHIINI aHATN3 TaHHBIX.

KaroueBble ciioBa: aHaiu3 [JaHHBIX, (HHAHCOBBIC [aHHBIC, OONbLIME [IAHHBIC, MAaCCHB JaHHBIX,
OpPOTHO3UPOBAHUE, aHAJIHUTHKA, paclpeleiieHHe NaHHBIX, (UHAHCOBBIC XapaKTCPUCTHUKH, (DHHAHCOBBIA aHAIN3,
KiacTepu3ailis, EBKIHI0OBO pacCTosiHUE, paccTosiHie MaxanaHoGuca.
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